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(54) Character input device and method 

(57) Texts including required message are entered 
with a small number of keys such as those of a cellular 
telephone. In this case, a conversion table is unneces- 
sary and the number of key operations is reduced. The 
number of input characters or input character strings 
composed by sequentially selecting one from a plurality 
of alphabets distributed to sequentially entered keys is 
relevant to the number of operation keys (N) raised to 
the number of distributed character (M) power (=NM) 
including meaningless characters or character strings 
and, with respect to these, character conversion is ex- 
ecuted by referring to a dictionary means, through the 
operation of the conversion/next candidate key. 

The dictionary means stores numeric strings and 
words of meaningful characters or character strings 
among the said characters and character strings. 
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Description 

Field of the Invention 

The present invention relates to a character input 
device and a character input method and more particu- 
larly, to the character input device and method adopted 
for a device such as mobile information terminals for 
which the number of keys is restricted. 

Description of the Prior Art 

In the prior art, various character input devices such 
as cellular telephone are provided using mobile infor- 
mation terminals. First, as shown in Fig.83.it is known 
to use ten key (dial key) 203 disposed four by three from 
the center toward the bottom on the front of a of a cellular 
telephone handset 201. Regarding input methods.the 
following two methods are known. 

In the first method, a character matrix table as 
shown in Fig. 84is employed. The correspondence be- 
tween a pair of digits and a character (symbol) should 
be memorized. Referring to the table, a character (sym- 
bol) may be input by entering a pair of digits correspond- 
ing to the matrix of the desired character (symbol). For 
instance, for entering "clock", "1837301836" should be 
pushed on a ten key 203 as shown in Fig. 85. Then , 
"clock* corresponding to the string of numeric pairs 
would be displayed on a display section 202 of a eel lular 
telephone shown in Fig. 83. 

In the second method, the correspondence be- 
tween numeric codes and fixed phrases is memorized; 
and a code corresponding to the desired fixed phrase is 
entered by pressing the ten key 203 referring to a fixed- 
phrase code table. For example, suppose that fixed 
phrase character code strings are stored in correspond- 
ence with binary codes as shown in Fig. 86. In this case, 
if "call office" should is the desired entry, "01" should be 
input by operating the ten key 203. 
Then "call-office" corresponding to the input code would 
be displayed in the display section 202 of the cellular 
telephone shown in Fig. 83. 

In the character input methods, however, key input 
can not be executed, in principle, without a conversion 
table. On the other hand, a cellular telephone is known 
wherein a plurality of alphabets is distributed to respec- 
tive key of the ten key 203 as shown in Fig.87. In such 
a device, fhe correspondence between the frequency of 
key presses and characters is memorized. When the 
frequency of key operation of each key is equal to one, 
the leftmost one of corresponding indicated characters 
is input; and when the frequency is increased by one, 
the character which will be input shifts by one column to 
the right. For instance, for entering "clock", 
"22255566622255" should be pressed on the ten key 
203 ,as shown in Fig. 88, As the result, "clock" corre- 
sponding to the frequency of key operation will be dis- 
played in the display section 202 of the cellular tele- 



phone shown in Fig. 83. ^ 

Such a character input device makes the foremen- 
tioned conversion table unnecessary, but the key oper- 
ation frequency increases considerably so as to, some- 

5 times, provoke entering error if one fails to count oper- 
ation frequency exactly. 

US Patent No.4,872, 1 96 discloses another method, 
but it requires also some troublesome key operation. 
For entering Japanese language, the pun method 

10 is adopted to play on words with numbers for arranging 
numbers to input the readings of number for pager or 
others. For instance, the numeral "1" can read as "ichi" 
and "9" as *ku"; so the reading "i" may be adopted for 
the numeral "1 " and combined with the reading "ku" of 

J5 the numeral "9\ the numeric string "19" can read as 
"iku\ As the Japanese word "iku" means "go" in English, 
"19" is entered to obtain a Chinese chara cter meaning 
"go". In this method, however, it is presumed that one is 
familiar with such complicated numerical play on words 

20 and the message contained therein. An additional ob- 
jection is that such unreasonable readings of numeric 
strings may not always transmit the contents of the mes- 
sages and therefore the interlocutor will not always un- 
derstand one's intent. 

25 

Disclosure of the Invention 

It is an object of the present invention to provide a 
character input method and a character input device re- 
30 quiring no conversion table and allowing one to input 
necessary messages or other inputs without increasing 
key operation frequency and 

Another object of the present invention is to provide 
a character input device requiring no convention table 
35 though characters are inputs through numeric keys and 
allowing the input of necessary messages without in- 
creasing key operation frequency independent of lan- 
guages used. 

Another object of the present invention is to provide 
*o a character input device allowing confirmation of the op- 
eration of an intended key by means of a display. 

Moreover, another object of the present invention is 
to provide a character input device allowing selection of 
the desired word by displaying candidates when a plu- 
45 rality of words correspond to the key operation. 

Moreover, another object of the present invention is 
to provide a character input device allowing selection of 
the intended word or character from among a plurality 
of candidate words or characters corresponding to the 
so key operation, by touching the portion of a display 
screen corresponding to the intended word or character. 

Additionally, still another object is to provide a char- 
acter input device allowing to obtain an appropriate word 
or character even if the input is not correct. 
55 Furthermore, still another object is to provide a 
character input device allowing to limitation of the trans- 
mitted character code to an appropriate range among a : 
plurality of character systems when the concerned lan- 
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guage is composed of a plurality of character systems 
^ such as -Japanese. 

Moreover, still another object is to provide a char- 
acter input device outputting candidate character or 
candidate word considering the property of the input 
character or the input character string. 

Also, still another object is to provide a character 
input device outputting a phrase with a capital initial. 

Moreover, still another object is to provide a char- 
acter input device allowing to input Japanese. 

The character input device on the present invention 
comprises a dictionary means storing the correspond- 
ence of input character or input character string and can- 
didate character or candidate character string obtained 
as the result of conversion, an input means for entering 
characters or character strings including a plurality of 
keys to which a plurality of characters is distributed, a 
conversion/next candidate key for directing character 
conversion and a decision key for deciding the conver- 
sion result, an output means for at least displaying and 
outputting candidate character or candidate character 
string obtained as the result of conversion, and a char- 
acter conversion means for obtaining candidate charac- 
ter or candidate character string, by retrieving the said 
dictionary means, for the input character or the input 
character string entered from said input means as the 
result of conversion and for supplying this candidate 
character or candidate character string to the said out- 
put means. As a result of such composition, when one 
operates keys to which a plurality of characters is dis- 
tributed and presses the conversion/next candidate key, 
for the input character or character string, the dictionary 
means will be retrieved to obtain the candidate charac- 
ter or candidate character string and this candidate 
character or candidate character string will be supplied 
to the output means. Numeric keys to which a plurality 
of characters is distributed are adopted as the plurality 
of keys. 

In the foregoing, kana are distributed to the plurality 
of key for composing a character, input device for Japa- 
nese input. In another composition, alphabets are dis- 
tributed to the plurality of keys for composing a character 
input device for alphabetic input. In other compositions, 
characters of a desired language are distributed to the 
plurality of keys for composing a character input device 
for the input of the corresponding language. 

In the character input device of the present inven- 
tion, when a key of the input means to which characters 
are distributed is operated, a code corresponding to this 
key is detected and supplied to the output means for 
display. For example, a numeral, an alphabet, a hira- 
kana or a kata-kana corresponding to the operated key 
is displayed as it is. 

In the character input device of the present inven- 
tion, when a key of the input means to which characters 
are distributed is operated, the dictionary means will be 
retrieved to obtain the candidate character or candidate 
character string and this candidate character or candi- 



date character string will be supplied to the output 
means for display. In this case, preferably, the first can- 
didate character or candidate character string is sup- 
plied for display. 

s In the character input device of the present inven- 

tion, when the dictionary means is retrieved for obtaining 
candidate character or candidate character string and a 
plurality of candidate characters or candidate character 
strings are found, these candidate characters or candi- 

10 date character strings are supplied to the output means 
by the predetermined number for display. Moreover, one 
candidate character or candidate character string may 
be selected from the displayed plurality of candidate 
characters or candidate character strings. 

'5 in the character input device of the present inven- 
tion, a touch panel is provided in the display section of 
candidate character or candidate character string of the 
output means and when an input operation is executed 
on the touch panel of the display section of candidate 

20 character or candidate character string, the concerned 
operation position is detected for confirming the conver- 
sion result based on the correspondence of this result 
of detection and the display position of candidate char- 
acter or candidate character string. 

25 in the character input device of the present inven- 
tion, when candidate character or candidate character : 
string can not be obtained in the processing of the char- 
acter conversion means, modification will be made on 
the input character or input character string for revoca- 

30 tion In this case, preferably, the last character of the in- 
put character string is deleted for reconvert the input 
character string. In another approach, a candidate table 
is provided for keys which might be operated erroneous- 
ly during the key operation and the input character or 

35 input character string may be modified according to this 
candidate table. 

The character input device of the present invention 
comprises a transmission means for transmitting the 
confirmed character or character string and a range in- 

40 formation acquisition means for obtaining range infor- 
mation of character codes which can be processed by 
the receiving party terminal and the character conver- 
sion means retrieves the dictionary means based on the 
range information of the receiving party terminal ob- 

45 tained by the said range information acquisition means. 
In this case, preferably, it is provided a range information 
table for correlating identification information of the re- 
ceiving party terminal and the range information of char- 
acter codes which can be processed and the dictionary 

50 means is retrieved based on the range information ob- 
tained from the said range information table according 
to the identification information of the receiving party ter- 
minal. 

In the character input device of the present inven- 
ts tion, the property of input character of input character 
string is determined based on information to be entered. 
For obtaining candidate character or candidate charac- 
ter string by retrieving the dictionary means, the candi- 
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date character or candidate character string corre- 
sponding to the determined property information is ob- 
tained and by supplying the said output means with this 
candidate character or candidate character string, only 
candidate character or candidate character string hav- s 
ing the property which agrees with the property deter- 
mined above-will be displayed by theoutput means. In 
this case, preferably, it is provided an instruction content 
memory storing the correspondence of a plurality of 
modes concerned with the processing and the instruc- 10 
tion content for obtaining the property and the mode in 
process will be detected, the instruction content corre- 
sponding to this mode is obtained from the said instruc- 
tion content memory for obtaining the property of char- 
acter or character string concerned with the input base is 
on the concerned instruction content. In another com- 
position, it is provided a cursor position memory storing 
correlated property information of character or character 
string concerned with the input corresponding the cursor 
position, during the input of character or character string 20 
for obtaining the'property of character or character string 
concerned with the input base on the cursor display po- 
sition and the said cursor position memory. On the other 
hand, in another example, the composition permits to 
obtain the property of input concerned character or char- 25 
acter string in accordance with the instruction content of 
the property of further input concerned character or 
character string and when an operator instructs the 
property, the property of further input concerned char- 
acter or character string can be specified, and then only 30 
candidate character or candidate character string hav- 
ing the property which agrees with the specified property 
will be displayed by the output means. 

In the character input device of the present inven- 
tion, the head of input phrase is detected automatically 35 
and this head is automatically output in capital initial. In 
this case, when one or more space code or a return code 
proceeds a character and follows a period, the character 
is taken as the leading character and capitalized. 

TheTeharacter input device of the present invention 40 
is mounted on a cellular telephone and comprises the 
composition of the character input device disclosed 
above. This would permit to input characters on a cellu- 
lar telephone so as to realize, without saying address 
book, phrase accumulation, message communication *s 
with an interlocutor by a cellular telephone. Indicators 
or keys on a cellular telephone will be used as character 
input means. 

The character input device of the present invention 
is characterized by that, when a string which is mean- so 
ingful when the string is composed by sequentially se- 
lecting any one alphabet corresponding to respective 
key operation among a plurality of alphabets generated 
by each key operation through the key operation using 
a ten key to which a plurality of alphabets are distributed ss 
respectively is input by using a word dictionary regis- 
tered corresponding to the numeric string representing 
the key name on the ten key and sequentially operating 



keys to which desired alphabets are attributed .among - 
numeric keys to which the said plurality of alphabets are 
distributed respectively, the said word dictionary is re- 
trieved based on the numeric string representing the 
name of the operated key for obtaining a word which is 
a character or a character string. 

In place of said alphabet, characters of different lan- 
guage may be attributed. In Japanese, for instance, 
hira-kana or kata-kana may be employed. Moreover, 
key indicators of a cellular telephone may be adopted 
as key or indicator. Still in another example, a represent- 
ative character of the plurality of alphabets, hira-kana or 
kata-kana attributed to keys is displayed before the op- 
eration of a conversion key 

Brief Description of Drawings 

Fig. 1 is a front view of a cellular telephone including 
the character input device according to an embodiment 
of the present invention. 

Fig. 2 is a composition diagram of a cellular tele- 
phone including the character input device according to 
an embodiment of the present invention. 

Fig. 3 is a composition diagram of the character in- 
put device according to the first embodiment of the 
present invention. 

Fig. 4 is a composition diagram of the key matrix 
section, essential part of the character input device 
shown in Fig. 3. 

Fig. 5 is a composition diagram of the input control 
section, essential part of the character input device 
shown in Fig. 3. 

Fig. 6 is a composition diagram of a memory table 
included in the input control section, essential part of the 
character input device shown in Fig. 3. 

Fig. 7 is a flowchart for illustrating the operation of 
the input control section, essential part of the character 
input device shown in Fig. 3. 

Fig. 8 is a composition diagram of the display con- 
trol section, essential part of the character input device 
shown in Fig. 3. 

Fig. 9 is a composition diagram of the dictionary re- 
trieval section, essential part of the character input de- 
vice shown in Fig. 3. 

Fig. 10 is a schematic composition diagram of the 
dictionary, essential part of the character input device 
shown in Fig. 3. 

Fig. 11 is a concrete composition diagram of the dic- 
tionary, essential part of the character input device 
shown in Fig. 3. 

Fig. 1 2 is a composition diagram of essential parts 
of the dictionary shown in Fig. 11 . 

Fig. 1 3 is a more detailed concrete composition di- 
agram of the essential section of the dictionary shown 
in Fig. 12. 

Fig. 1 4 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device shown in Fig. 3. 
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Fig. 15 is a diagram for illustrating the input opera- 
tion using the character input device according to the 
first embodiment of the present invention. 

Fig. 16 is a diagram for illustrating the dictionary re- 
trieval by the input operation using the character input 
device according to the first embodiment of the present 
invention. 

Fig. 17 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device according to the second embod- 
iment of the present invention. 

Fig. 18 is a diagram for illustrating the display pro- 
cedure of the character input device according to the 
second embodiment of the present invention. 

Fig. 19 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device according to the third embodi- 
ment of the present invention. 

Fig. 20 is a diagram for illustrating the display pro- 
cedure of the character input device according to the 
third embodiment of the present invention. 

Fig. 21 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device according to the tourth embodi- 
ment of the present invention. 

Fig. 22 is a diagram for illustrating the display pro- 
cedure of the character input device according to the 
fourth embodiment of the present invention. 

Fig. 23 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device according to the fifth embodiment 
of the present invention. 

Fig. 24 is a diagram for illustrating the display pro- 
cedure of the character input device according to the 
fifth embodiment of the present invention. 

Fig. 25 is a composition diagram of the character 
input device according to the sixth embodiment of the 
present invention. 

Fig. 26 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device according to the sixth embodi- 
ment of the present invention. 

Fig. 27 is a diagram for illustrating the composition 
of the touch panel, essential; part of the character input 
device according to the sixth embodiment of the present 
invention, and an example of display thereon. 

Fig. 28 is a diagram for illustrating the display sec- 
tion and the detail of keyboard, essential parts of the 
character input device according to an embodiment of 
the present invention. 

Fig. 29 is a flowchart for illustrating the cursor con- 
trol of the character input device according to an em- 
bodiment of the present invention. 

Fig. 30 is a composition diagram of the character 
input device according to the seventh embodiment of 
the present invention. 

Fig. 31 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 



character input device according to the seventh embod- 
iment of the present invention. 

Fig. 32 is a composition diagram of the character 
input device according to the eighth embodiment of the 
5 present invention. 

Fig. 33 is a diagram for illustrating the inside of the 
error correction table, essential part of the character in- 
put device according to the eighth embodiment of the 
present invention. 

Fig. 34 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device according to the eighth embodi- 
ment of the present invention. 

Fig. 35 is a flowchart for illustrating the operation of 
the dictionary retrieval section, essential part of the 
character input device according to the eighth embodi- 
ment of the present invention. 

Fig. 36 is a front view of a cellular telephone includ- 
ing the character input device according to the ninth em- 
bodiment of the present invention. 

Fig. 37 is a composition diagram ol the character 
input device according to the ninth embodiment of the 
present invention. 

Fig. 38 is a composition diagram of the word dic- 
tionary of the character input device according to the 
ninth embodiment of the present invention. *r 
Fig. 39 is a composition diagram of the instruction 
content memory used for the character input device ac- 
cording to the ninth embodiment of the present inven- 
tion. 

Fig. 40 is a composition diagram of the cursor po- 
sition memory used for the character input device ac- 
cording to the ninth embodiment of the present inven- 
tion. 

Fig. 41 is a diagram for illustrating an example of 
display in input mode of the fixed phrase 1 by the char- 
acter input device according to the ninth embodiment of 
the present invention. 

Fig. 42 is a diagram for illustrating an example of 
display in retrieval 1 mode by the character input device 
according to the ninth embodiment of the present inven- 
tion. 

Fig. 43 is a diagram for illustrating an example of 
display in retrieval 2 mode by the character input device 
according to the ninth embodiment of the present inven- 
tion. 

Fig. 44 is a flowchart for illustrating the property 
specification operation by the character input device ac- 
cording to the ninth embodiment of the present inven- 
50 tion. 

Fig. 45 is a composition diagram of the dictionary 
retrieval section, essential part of the character input de- 
vice according to the ninth embodiment of the present 
invention shown in Fig. 37. 
55 Fig. 46 is a flowchart for illustrating the candidate 
retrieval operation by the character input device accord- 
ing to the ninth embodiment of the present invention. 

Fig. 47 is a front view of a cellular telephone includ- 
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SmentoMh" d6ViCe aCC ° rdin9 to the tentn em- 
bodiment of the present invention. 

inn„f!f 48 * 3 com P osition digram of the character 
input dev,ce according to the tenth embodiment of the 
present invention. 

,h« 2 9 ' 49 t jS 3 f,OWChaft f ° r illustrat| n9 the operation of 

bo^n? r e I' nPUt d6ViCe aCCOrdin 9 to ,he tenth em- 
bodiments the present invention: 

Fig. 50 is a diagram for illustrating codes of lower 

case and capital letters of alphabet 

a fun'Syboid 3 di39ram i,,US,ratin9 thS k6y ' a ^ Ut * 

innnf?' 52 iS 3 com P osition di a9ram of the character 
input device using a full keyboard. 

F j 9 - 53 t is a dia 9ram illustrating the input result by 
the character input device of Fig. 48 and Fig 52 

Fig 54 is a diagram for illustrating the procedure of 
character input operation by a conventional method 

F.g 55 ,s a diagram for illustrating the procedure of 
character input operation by another conventional meth- 

Fig. 56-is a diagram for illustrating the procedure of 
character input operation by the character input device 
shown in Fig. 48 and Fig. 52. 

in. I' 9 ' k 7 IS 3 f r ° nt Vi6W °' 3 Cellular tele Ph°ne includ- 
ing the character input device corresponding to Japa- 

"nventlon" 1 a ° C ° rdin9 l ° an emb °di™nt of the present 

Fig. 58 is a composition diagram of the character 
nput device corresponding to Japanese input according 

to an embodiment of the present invention 

Fig. 59 is a diagram for illustrating hira-kana matrix 
Fig. 60 is a schematic composition diagram of the 

dictionary, essential part of the character input device 

shown in Fig. 3. 

Fig. 6.1 'saconcretecompositiondiagramofthedic- 
t.onary, essential part of the character input device cor- 
responding to Japanese input. 

„i «, Fi H' iS 3 com P° sition diagram of essential parts 
of the dictionary shown in Fig. 61. 

a „ Fi 9 f 3 - is a moredetailedxoncrete composition di- 
agram of the essential section of the dictionary shown 
in Pig. 62. 

«„• F ' 9 ' t ^J S adia9ram for "'Pirating the Japanese in- 
put method using the character input method of the 
present invention. 

n,„ F \ 65 J S 3 dia9ram t0r i,lustra,in g the Japanese in- 
put method using the character input method of the 
present invention. 

n, t Fi9 ;u 66 J S 3 dia9ram f ° r il,ust rating the Japanese in- 
put method using the character input method of the 
present invention. 

o, „ F>9 ;? 7 j S 3 dia9ram f ° r i,lust rating the Japanese in^ 
put method us.ng the character input method of the 
present invention. 

Fig. 68 is a diagram for illustrating the input opera- 
t on using the character input device corresponding to 
Japanese input of the present invention 



Fig. 69 is a diagram for illustrating the dictionary re- 
trieval by the input operation using the character input 
device corresponding to Japanese input of the present 
invention. 

5 Fig. 70 is a diagram for illustrating the first example 
of the display procedure by the character input device 
corresponding to Japanese input of the present inven- 
tion. 

Fig. 71 is a diagram for illustrating the second ex- 
ample of the display procedure by the character input 
device corresponding to Japanese input of the present 
invention. r 

Fig. 72 is a diagram for illustrating the third example 
of the display procedure by the character input device 
corresponding to Japanese input of the present inven- 

tion. 

Fig. 73 is a diagram for illustrating the forth example 
of the d,splay procedure by the character input device 
corresponding to Japanese input of the present inven- 
* u tion. 

Fig. 74 is a diagram for illustrating the fifth example 
of the display procedure by the character input device 
corresponding to Japanese input of the present inven- 
tion. 

25 , ./'?,'■ 1 5 iS 3 dia 9 ram for illustrating the sixth example 
of the d.splay procedure by the character input device 
corresponding to Japanese input of the present inven- 

tion. 

so «f , h Fi ?' 76 J S 3 dia9ram ,or '»ustrating the composition 
of the touch panel, essential part of the character input 
device according to the character input device corre- 
sponding to Japanese input of the present invention 
and an example of display thereon. 

R 9- 7 7 is a diagram for illustrating the display sec- 
t,on and the detail of keyboard, essential parts of the 
character input device corresponding to Japanese input 
of the present invention. 

Fig. 78 is a composition diagram of the character 
input device corresponding to Japanese input of the 
40 present invention. 

Fig; 79 is a diagram illustrating the" inside of the 
character range information table, essential part of the 
character input device corresponding to Japanese input 
of the present invention. 
45 Fig. 80 is a flowchart illustrating the character range 
informat.on acquisition operation of the character input 
dev.ce corresponding to Japanese input of the present 
invention. 

so ri" *■ F ' 9 ' 81 iS 3 flowcnart "'"strating the operation of the 
dictionary retrieval section, essential part of the charac- 
ter input device corresponding to Japanese input of the 
present invention. 

Fig. 82 is a flowchart illustrating the operation of the ' 
dictionary retrieval section, essential part of the charac- 
ter .nput device corresponding to Japanese input of tne 
present invention. 

Fig. 83 is a front view of a cellular telephone includ- 
ing the character input device according to the present : 
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invention. 

"used lor SI I" di39ram Sh ° Win9 3 version table 
used for the conventional character input 

n„t T' 9 8 , 5 ' S ! dia9ram for illuslf ating the character in- 
put operation by the conversion table of Fig 84 s 

used F for, 8 h 6 0 ' S 3 d,a9ram ShOWi " 9 3 co "™**n table 
used for the conventional fixed phrase input 

the r*t! 7 t iS 3 diaQram Showin 9 a ten section of 

— a e r ,nput device accordins to « 



Description of Preferred Embodiments 



is 



f a,r0ntviewofacell "'artele P hone including 
the character input device according to an embodiment 

I rTJTT ' nVenti0n A handset 101 is composed of 
fd EE 6r lat n r r tan9Ular P ara,,el °P i P^'case. aten key 

h^centi ? ?K° m r iSin9 ^ in 4 r ° WS 3 «>'"™sf™ » 
the center to the bottom of the surface thereof and a 
d splay section 102 for displaying characters, symbols 

Z^' : n '° rma, ' 0n 31 thS t0p ,hereof Above ^e display 
sec .on 102. there is provided a receiver section lb 4 A 

kev TosZl tra T V ° iCe ' and below the ten 25 
key 103. there is prov.ded a mousepiece section 105A 
for inputting the voice. 

Fig. 2 illustrates the inner composition diagram of 
the forementioned cel.ular telephone. The cellular tele- 
phone comprises a controller 1 for controlling respective 30 

tTnna IF? & ** en,ering in '°™tion. an an 

tenna 5 for transmitting/receiving a radio wave, a trans- 
mKsion/reception section 3 connected to the antenna 5 
for transmitting/receiving signals and a communion 

tT nsn i^ « 

ransm,ssK>n/recept.on section 3 and the receiver 
04/mouthpiece 105. The receiver 104 and mouthpiece 
nL T P ° nd res P ective| y l ° the receiver section 
t«2£T mouth P iece s ec«on 105A of Fig. 1. The con- 
troller comprises a communication control section 6 <o 
for controllmg the communication and a character inTutf 
output section 7 for processing character inputs 
according to the input from the input section 2. The com- 
munication control section 6 performs sending con^o, 
r o n?r nSe l ° inPUt ,r ° m ,he in P"' sec t»n 2. call t 4s 
throuahTh r8SP , 0nSe ,0 Ca "- acce P^ signa. incoming 
through the antenna 5 and the transmission/reception 
section 3. amplitude adjustment in respect of the com 
munication circuit 4 or other controls. Moreover the 

through the transmission/reception section data trans- 
it? T the character ^Put/output section 7 and to 
. T. r6CeiVed d3ta to the charac,er inP"t/out P ut 

Z1Z 6 ' nPUt SSCti0n 2 inc,ud8s a "»* se.ecto 
swrtch for switching over between the operation mode ss 
as telephone and the operation mode as character inpu* 
dev.ce. This mode selector switch may be a hook switch 
and. ,f a hook switch .s employed, the operation mode 



as character input device is selected during on-hook 
condition. 3 

Fig. 3 is a composition diagram of the cellular tele- 
phone of Fig. 1 when it is put in the operation mode of 
character input device. This composition shows the por- 
tion comprising the input section 2 and the character in- 
put/output section 7 of Fig. 2. 

The character input device includes a keyboard 11 for 
entenng characters or others, a input control section 1 2 
for collection information of key operation on the key- 
board 11 and for delivering to a central control section 
1 3. a central control section 13 for integrally control re- 
spective sections of the character input device, a word 
dictionary 14E which is a dictionary means 310 storing 
the correspondence between input character or input 
character string and candidate character or candidate 
character string as the result of conversion, a dictionary 
retrieval section 1 5 for retrieving the corresponding can- 
didate character or candidate character string referring 
to the word dictionary 14E concerning the input charac- 
ter or character string delivered from the central control 
section 13, a display device 16 comprising LCD or oth- 
ers for delaying characters or other information, and a 
display control section 17 for controlling the control for 
displaying candidate character or candidate character 
string or others on the display device 16 under the con- 
rol of the central control section. A plurality of alphabetic 
etters are distributed to respective numeric keys of the 
ten key 103 of the keyboard!! . Namely, in the usual dial 
key disposition, three letters. 'A\ "B" and "C of the al- 
phabet are allocated to the numeric key "2" three let- 
ters. -D-, "E" and "F" of the alphabet are allocated to the 
numeric key " 3 - and so on up to the key "O". However 
no letter is allocated to the key "1" or period, comma 
apostrophe or other symbols are allocated as men- 
tioned below. To the key "0" are allocated "Q" and 'Z' 
Moreover. *• key is used as conversion key for directing 
conversion and retrieval of the next candidate, and ■#■ 
key ,s used as decision key for selecting and confirming 
the desired word when it is displayed. In the foregoing 
the keyboard 11 comprises a plurality of keys to which 
a plurality of alphabetic letters is allocated, a conversion 
key for directing character conversion and a decision 
key for confirming the result of conversion so as to con- 
stitute an input means 300. The display device 16 con- 
stitutes an output means 330 for at least displaying and 
outputting candidate character or candidate character 
string as the result of conversion. The central control 
section 1 3 and the dictionary retrieval section 1 5 consti- 
tute a character conversion means 320 for obtaining 
candidate character or candidate character string 
through retrieval of the dictionary means 310 in respect 
of a character corresponding to a key or of a plurality of 
char acters corresponding to a plurality of keys entered 
from the input means 300, and for supplying the output 
means 330 with this candidate character or candidate 
character string. 

Fig. 4 is a composition diagram of the said 
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keyboard11. Each key of the ten key 103 is provided 
with a key matrix 10, one contact of respective switch is 
constantly supplied with the power of 5V via a pull-up 
resistor and a line Out 0 - Out 3 along the row and the 
line Out 0 - Out 3 along the row terminates at the control 
section 12. On the other hand, the other contact of the 
respective switch of the' key matrix 10 is'cohnected to 
the line MO - M2 along the column, and the line MO - M2 
along the column terminates at the input control section. 

On the other hand. Fig. 5 is a composition diagram 
of the input control section 15. The input control section 
1 2 comprises a control section for integral control, a tim- 
er 21 , a memory table 22, a memory (MEM2) 23, a mem- 
ory (MEM1) 24 and latches 25, 26. The latch 25 is a 
circuit for latching a drive signal to the line MO - M2 along 
the column supplied from the control section 20 and the 
latch 26 is a circuit for taking and latching the signal of 
the line Out1 - Out3 along the row. The timer 21 is ar- 
ranged to remove chattering which appears during the 
key operation and to notify the control section 20 with 
predetermined'time interval (1 mS) for the double read- 
ing of the key operation. The drive signal delivered to 
the latch 25 is set in the memory 23, while the detection 
signal held by the latch 26 at that time is set in the mem- 
ory 24. The memory table 22 stores the data for speci- 
fying the operated key, the content thereof is shown in 
Fig. 6. In other words, when the data to be set in the 
memory 23 is respectively the set value "1", *2 m and "3" 
of MEM2 in Fig. 6, 3 patterns arranged in row making 
M2 - M0 of 3 rows under MEM2 one set correspond re- 
spectively, showing that they are set in the latch 25. 
Therefore, when one of 3 patterns arranged in row mak- 
ing M2 - M0 of 3 rows under MEM2 one set is set in the 
latch 25, one of numerals of the set value "V, "2" and 
•3" of MEM2 in Fig. 6 is set in the memory 23. One of 4 
patterns making OutO - Out3along right 4 rows of MEM1 
in Fig. 6 one set is set in the latch 26 and this value is 
set in the memory 24. As a result, the numeral of the 
intersection of one of 4 patterns of MEM1 in Fig.6 and 
one of set values "1 ",-"2' and "3" of MEM2 represent the 
numeral of the operated key. For instance, when "1" is 
set in the memory 23 and "1011" is set in the memory 
24, the memory table 22 outputs a code representing 
"5" key. It shows that "(M2 - M0=)101 " is set in the latch 
25. 

The control section 20 reads the key according to 
the program of the flowchart shown in Fig. 7, so the op- 
eration of the control section will be described referring 
to this flowchart. First, the signal is latched by a latch 25 
for outputting "0 B to alt of lines M0 - M2 along the column 
(S1 ), then the appearance of "0* on any of lines OutO - 
Out3 along the row based on the signal latched by a 
latch 26 (S2). When "0" appears, it waits 1 mS referring 
to a timer 21 (S3) and the signal of the lines OutO - Out3 
in row direction is taken to be sent in a memory 24 (S4). 
It also comprises the steps of waiting 1 mS referring to 
the timer 21 (S5), taking the signal of lines OutO - Out3 
in row direction form the latch 26 and detecting if it is 



equal to the content already set in the memory ( 2^ (S6). 
Here, if it is not equal, the operation continues by return- 
ing to the step S2 while the result of the first and the 
second reads is identical, the signal "110(=M2M1 M0)" 

5 is latched by the latch 25 for outputting "0" only to the 
line M0 in column direction, "0" is set in the memory 23 
(S7) and it is detected where does "0" exist among the 
signals of lines Out -Out3 in row direction latched by the 
latch 26 (S8). In other words, when "O" is delivered only 

10 to the line M0 in column direction, if one of 4 keys con- 
nected to the line M0 in column direction of Fig. 4 is op- 
erated, "0" appears on one of signals of lines OutO - Out3 
in row direction. Here, if "0" does not appear on any of 
signals of lines OutO - Out3 in row direction, the signal 

is "101 " is latched by the latch 25 for outputting "0" only to 
the line M1 in column direction, "1 ■ is set in the memory 

23 (S9) and it is detected where does "0" exist among 
the signals of lines Out -Out3 in row direction latched by 
the latch 26 (S10). In other words, when "0" is delivered 

20 only to the line M1 in column direction, if one of 4 keys - 
connected to the line M1 in column direction of Fig. 4 is 
operated, "0" appears on one of signals of lines OutO - 
Out3 in row direction. Here again, if "0* does not appear 
on any of signals of lines OutO - Out3 in row direction, 

25 the signal "011 * is latched by the latch 25 for outputting 
■0" only to the line M2 in column direction, m 2* is set in 
the memory 23 (S11) and it is detected where does "0" 
exist among the signals of lines Out -Out3 in row direc- 
tion latched by the latch 26 (S12). In other words, when 

30 "0" is delivered only to the line M2 in column direction, 
if one of 4 keys connected to the line M2 in column di- 
rection of Fig. 4 is operated, m 0 m appears on one of sig- 
nals of lines OutO - Out3 in row direction. 

As the result of the forementioned processing, in 

35 any case, if B 0" does not appear on any of lines OutO - 
Out3 in row direction, the operation continues by return- 
ing to the step S1 while if "02 appears on any signal of 
lines OutO - Out3 in row direction in any of the said steps 
S8, S10 and S12, the signal of lines OutO - Out3 in row 

40 direction is taken from the latch 26 and set in the mem- 
ory 24 (S13). Next, the control section 20 direct the 
memory table 22 to output, as a resu It, the memory table 
22 is retrieved based on the signal set in memories 23, 

24 (S14). and the code corresponding to the key output 
45 form the memory table 22 is delivered to the central con- 
trol section 13. Then, the signal is latched by the latch 

25 for delivering "0" to all of lines M0 - M2 in column 
direction (S15), it is detected if all of lines OutO - Out3 
in row direction become (return to) "1" (S16) and, if all 

so *v is obtained, after waiting 1 mS after the detection 
referring to the timer 21 (S1 7), it is detected if all of lines 
OutO - Out3 in row direction become (return to) "1 ■ (S18) 
and, if all "1" is obtained, the operation continues by re- 
turning to the step S1 . Thus, a code showing which key 

55 of the ten key 103 is operated (for instance, a code cor- 
responding to a numeral) is delivered to the central con- 
trol section 13. 

Fig. 8 is a detailed composition diagram of the dis- 
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play control section 1 7 of the character input device. The 
/>: display control section 17 comprises a character font 
memory 31 storing character font (character pattern), a 
character font expansion section 32 for expanding this 
font stored in the character font memory in a image 
memory 33 under the control of the central control sec- 
tion 1 3, a image (bit map) memory 33 for holding by bit 
map the image data to be displayed on a (LCD) display 
device 16 and a character position memory 34 for stor- 
ing the display font data (character code) being dis- 
played with the display position. 

The said display control section 17 is supplied with 
display font data, display position data, expansion start 
instruction signal and position data (address) of the 
character position memory 34 from the central control 
section 1 3. Namely, when the display font data is deliv- 
ered with the expansion start instruction signal, the char- 
acter font expansion section 32 accesses the character 
font memory 31 to take out he display font correspond- 
ing to the delivered display font data and stores in the 
corresponding position of the image memory 33 based 
on the display position data (coordinates of the image 
memory 33). As the result, the data position of the image 
memory 33 corresponding in one-to-one relation to the 
pixel of the image of LCD display device 16, the pixel 
data of the display font expanded at the concerned po- 
sition will be memorized. On the other hand, the char- 
acter position memory 34 stores the display font data 
and the display position data at the location of the posi- 
tion data delivered from the central control section 13. 
As the central control section 13 can read it by means 
of a lead signal, it can read the data being displayed 
(display font data) with its display position data and 
transmit to the other terminal via the communication 
control section 6, the transmission/reception section 3 
and the antenna 5 of Fig. 2, or perform other processing. 

Fig. 9 is a detailed composition diagram of the dic- 
tionary retrieval section 15 of the said character input 
device. The dictionary retrieval section 15 comprises a 
control section 40 for integrally controlling the entire dic- 
tionary retrieval section 15, a character input buffer 41 
for storing character or character string entered from the 
key, a code pointer 42 used for the dictionary retrieval 
of the word dictionary 1 4E and<$ retrieval result charac- 
ter output buffer 43 for holding codes of candidate char- 
acter or character string obtained by the dictionary re- 
trieval. 

Fig. 10 shows the content memorized in the word 
dictionary 14E. Namely, in correspondence to the nu- 
meric code by the operation of the ten key 103, diction- 
ary information comprising alphabetic character or char- 
acter string (word), property information including arti- 
cle, location, time and other information are stored in 
correspondence at each other. To be more specific, the 
word dictionary 14E is composed as shown in Fig. 11 to 
Fig. 13. First, the word dictionary 14E is composed of 
blocks divides into character number unit as shown in 
Fig. 11. As shown in Fig. 12, the block corresponding to 



respective number of characters is composed of a plu- 
rality of branches corresponding to numeric string of the 
concerned number of characters. Here, a plurality of 
branches corresponding to numeric strings of 5 charac- 

5 ters exists in the block of 5 characters and the branch 
corresponding to the numeric string "25625" among 
them is shown explicitly while the specific numeral is 
shown by "*" in other branches. Moreover, Fig. 13 
shows the content of the branch corresponding to the 

10 numeric string "25625V The branch contains tables cor- 
responding to the following numerals (0) to (9) if they 
exist (two tables if only (1 ) and (8) exist as the following 
numeral) and a table corresponding to SOS(OO) indicat- 
ing the leading candidate corresponding to the numeric 

is string when there is no following numeral. The table cor- 
responding to the following numerals (0) to (9) contains 
corresponding following numerals, a pointer NTP of the 
next table and a pointer NBP of the next branch in set. 
On the other hand, the table corresponding to SOS (00) 

20 contains a code SOS(00) indicating the leading candi- 
date of the case when no following numeral exist ( cor- 
responding to the numeric string "25625" in this case), 
a character or character string code Str1 - Stm (repre- 
sent n candidates by character code from 1 to n), a code 

25 EOS (FF) indicating the end of candidate character or 
candidate character string code and a code EOB (FF) 
indicating the end of the branch in set. If a plurality of 
candidates exist, the code SOS(00) is registered also 
between respective ones of the plurality of candidates. 

50 if the property information should be memorized, it is set 
after the character code Str1 - Stm of the respective can- 
didate with a symbol indicating the property information. 

If a plurality of candidate character or candidate 
character string exist as mentioned above, it is because 

35 a plurality of alphabetic letters are allocated to a single 
key. For instance, when "6" key is operated and then "6" 
key is operated, as "6" key corresponds to "M", "N" and 
"0", among string inputs by the combination of any of 
"M", "N" and "0" corresponding to the first operation of 

40 m e m key and any of "M", "N" and/0" corresponding to the 
next operation of "6' key, as meaningful candidate char- 
acter strings, words "on", "no" or others exist. While for 
the numeric string "25625" shown as example in Fig. 1 3, 
as meaningful words, "clock", "block" or others exist. In 

45 the present invention, it is adopted a method wherein 
the input is made by sequentially operating the key to 
which the desired character is allocated among a plu- 
rality of keys to which a plurality of characters are allo- 
cated respectively. The strings meaningful when they 

so are composed by selecting any one character corre- 
sponding to the respective key operation among a plu- 
rality of characters generated by the respective key op- 
eration through this input are memorized in the word dic- 
tionary 1 4E in string correspondence by the key name 

55 (for instance, in correspondence with numeral string if it 
is numeric key) and the dictionary is retrieved based on 
the string be the name of the operated key for obtaining 
a character or character string (word). 
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The control section 40 of the word dictionary 14E 
shown in Fig. 9 processing the retrieval of the word dic- 
tionary 1 4E according to the program of the flowchart 
shown in Fig. 1 4, the operation of the control section 40 
will be described according to this flowchart. The control 
section 40 clears a character input buffer 41 (S21 ) and 
waits for the arrival of the code of input character or input 
character string (code of numeric key) (S22). In this ex- 
ample, the operator wants to enter "clock" as input char- 
acter as shown in STI in Fig. 15. There, the operator 
operates the corresponding key of the ten key of a cel- 
lular telephone. Different from the ten key 103 of Fig. 1 , 
alphabetic letters are indicated directly on the rounded 
key top of the ten key 103 in Fig. 15. This shows that an 
appropriate input can be made both by the ten key 103 
in the form of Fig. 1 or this ten key 1 03 of Fig. 1 5 for this 
character input device. The numeric key of the ten key 
103 is operated "25625" as shown by ST2 in Fig. 15. It 
is shown that the operator made input desiring the en- 
circled word "clock" among alphabetic letters corre- 
sponding/to "25625" of ST2. 

Then, by the operation of the input control section 
1 2 described for Fig. 7, a code corresponding to the op- 
erated numeric key is obtained and a code string corre- 
sponding to the said "25625" is stored in the character 
input buffer 41. Next, the operator presses "*" key, that 
is conversion/next candidate key for conversion as 
shown by ST3 in Fig. 15. The operation of this "*" is also 
converted into a code by the operation of the input con- 
trol section 1 2 described for Fig. 7 and then delivered to 
the central section 13. On reception, the central control 
section 1 3 transmits a retrieval start signal to the centra! 
control section 40 of Fig. 9. There, as shown in Fig. 14, 
the control section 40 monitoring the retrieval start (S23) 
resets a code pointer 42 (S24) and put a data selector 
signal in set state (S25). Next, the control section 40 
takes out codes stored in the character input buffer 41 
from the beginning and start the retrieval from the block 
of single character of the word dictionary 14E. The re- 
trieval procedure is identical for any number, so the de- 
scription will begin with the retrieval in the block of 3 
characters. 

Fig. 16 is a diagram for illustrating the processing 
from the retrieval in the block of 3 characters. It arrives 
at the table of the address "3F0F" of the block of 3 char- 
acters in response to the numeric string "256". The fol- 
lowing number in this table is "1" and different from the 
fourth number "2" of the numeric string "25625" stored 
in the character input buffer 41 , so the next table will be 
retrieved based on NTR Here exist only a candidate with 
the numeral "1" following the numeric string "526" and 
a candidate with "2". Usually, tables of following numer- 
als as much as they exist such as table with the following 
numeral "1", then table with the following numeral "2", 
then table with the following numeral "3" and so on be- 
fore arriving at the table of the required following numer- 
al. 

When the following numeral agrees, it arrives at the 



first table of the branch "2562" of 4 characters based on 
NBP of this table. In this table, as the following numeral 
is "5", it agrees with the fifth numeral "5" of the numeric 
string "25625" stored in the character input buffer 41. 

5 When the following numeral agrees, it arrives at the next 
branch "25625" based on NBP of this table. Here, orig- 
inally, as there is no following numeral stored in the char- 
acter input buffer 41 , it retrieves a table wherein "00" is 
set in the area of following numeral. In this example of 

10 Fig. 16, it is supposed there is no candidate having a 
numeral following the numeric string "25625" even in the 
word dictionary 14E or no table, it arrives from the table 
of the branch "2562" directly to the table of the address 
"98AC" where "00(=SOS)" is set in the area of following 

is numeral. 

In the example of Fig. 16, as "clock" is set by code 
"63, 6C, 6F, 63, 6B" in the first candidate character 
string, the code "63, 6C, 6F t 63, 6B" of the concerned 
"clock" is read in response to the output value "0" of the 

20 code pointer 42. The forementioned processing corre- 
sponds with the processing from "Retrieval" (S25) to the 
loop (S26, S27, S28) in Fig. 14. The increment of the 
code pointer 42 in the step 27 corresponds to the se- 
quential table retrieval in Fig. 16 and, at the same time, 

2S to the read-out by specifying respective candidate char- 
acter in the target table. Therefore, in practice, the re- 
trieval of candidate character made in Fig. 1 6 is equiv- 
alent to the retrieval of the word dictionary 14E shown 
in Fig. 10. In this example "clock" is obtained, however, 

30 jf a candidate character corresponding to the entered 
numeric string does not stored in the word dictionary 
1 4E, the value is increased by supplying the code point- 
er 42 with NEXT signal (S27), the loop from S28 to S26 
is reiterated and eventually, if candidate character or 

35 candidate character string can not be retrieved, it 
branches to YES at S28. In other words, END signal is 
returned from the code pointer 42. There, the control 
section 40 transmits "No candidate" as retrieval result 
information to the central control section 13. Receiving 

40 this "No candidate", the central control section 13 sup- 
plies the display control section 17 with character font 
"No candidate' for displaying that no candidate exist by 
means of LCD display device 16 (S29). 

The code of "clock" obtained as mentioned above 

45 is transmitted to the retrieval result character output 
buffer 43 (S30). Base on the retrieval result information, 
the central control section 1 3 is notified with the result 
output, the code of "clock" is taken into the central con- 
trol section 13 from the retrieval result character output 

so buffer 43, transmitted to the display control section 17 
and then delivered to the (LCD) display device 16 for 
visualization as described for Fig. 8. Namely "clock" is 
displayed on the (LCD) display device 16. The control 
section 40 of the word dictionary 1 4E monitors the op- 

55 eration of the decision key or the next candidate key 
(S31 , S32). The operation of the decision key or the next 
candidate key is transmitted from the input control sec- 
tion 12 to the central control section 13 as in the oper- 
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ation of the forementioned conversion key. 

In t*ne example of Fig. 15, as "clock" is the desired 
character, the decision key is pressed as shown in ST4. 
Receiving the code of the decision key, the central con- 
trol section 13 shifts the retrieval signal to inactive. Re- 
ceiving this, the control section 40 of the dictionary re- 
trieval section 15 branches to YES from the step 31 for 
confirming the said candidate character. When first 
"block" and then "clock" are stored in the word dictionary 
14E in correspondence with "25625", first "block" is dis- 
played as shown in parentheses at ST5 in Fig. 15, the 
next candidate key is operated in response to this, the 
value of the code pointer 42 is increased by receiving 
NEXT signal (S27), the code of the next candidate 
"clock" is obtained for proceeding from S26 to S30. In 
this case also, as "clock" is the intended word, the de- 
cision key is pressed as shown in ST4. The further 
processing is as shown above. 

As mentioned above, the character input device ac- 
cording to the first embodiment of the present invention 
comprising respective key to which a plurality of alpha- 
betic letters is allocated and moreover, the conversion/ 
next candidate key and the decision key, it allows to in- 
put and select appropriately candidate character strings 
composed of candidate character corresponding to an 
alphabetic letter allocated to the operated key or the 
combination of alphabetic string allocated to a plurality 
of operated key, Namely, it is appropriate for a informa- 
tion terminal provided with few keys, 

In the said first embodiment, as nothing is displayed 
in the display section 102 if "*" key, that is conversion/ 
next candidate key, in not operated, the operator can 
not check if the key operation is correct so as to deteri- 
orate the maniability. So in the second embodiment, the 
program corresponding to the flowchart of Fig. 14 with 
which the control section 40 of the dictionary retrieval 
section 15 is replaced by a program corresponding to 
the flowchart of Fig. 17. In other words, in the step S22, 
the control section 40 for waits for the arrival of the code 
of input character or input. character string (numeric 
code). When a numeric key of the ten key 103 is oper- 
ated, the central control section 13 stores the corre- 
sponding code in the character input buffer 41 and, at 
the same time, transmits to the. display control section 
17 as shown by the step S 100 in Fig. 17. Thus, the dic- 
tionary retrieval section 1 5 (control section 40) function 
as code sending means for detecting the code corre- 
sponding to the operated key (numeric code) and trans- 
fers to the display control section 1 7 for display. The dis- 
play control section 17 patterns it to write in the image 
memory 33 for displaying the corresponding number. 
The control section 40 monitors the operation of "*" key, 
that is conversion/next candidate key (S23) and if the 
code corresponding to "*" key does not arrive, it returns 
to the step S22 to wait for the arrival of the code corre- 
sponding to the input character or input character string 
(numeric key code). 

If "25625* is key entered corresponding to "clock", 



each time respective key is operated, the number cor- 
responding to the operated key appears increasing from 
"2", "25",..., "25625" as shown in Fig. 18 so as to allow 
to check the acceptance of key input and the exact op- 

5 eration thereof, namely to check if the numeric key to 
which respective alphabetic letters composing "clock" is 
operated. When "*" key, that is conversion/next candi- 
date key, is operated, the character conversion, is per- 
formed using the word dictionary 14E as in the first em- 

10 bodiment, the code of the corresponding candidate 
character is read from the word dictionary 14E and dis- 
played in place of the display of the said numeric string 
"25625". Here, the example of Fig. 18 shows that the 
first candidate character string of the table correspond- 

15 ing to the numeric string "25625" of the word dictionary 
14E is "clock". 

Fig. 1 9 shows a flowchart corresponding to the pro- 
gram with which the control section 40 of the dictionary 
retrieval section 1 5 is provided in the character input de- 

20 vice according to the third embodiment. In this embod- 
iment also, the control section 40 waits for the arrival of 
the code corresponding to the input character or input 
character string (numeric key code). If a numeric key of 
the ten key 103 is operated, the central control section 

25 13 stores the corresponding code in the character input 
buffer 41 and transfers to the display control section 17 
the first alphabetic letter which is representative alpha- 
betic letter among a plurality of alphabetic letters allo- 
cated to the numeric key as shown in S110 of Fig. 19. 

so Namely, the central control section 13 is provided with 
a conversion table between the numeric code and the 
first alphabet, that is the representative alphabetic letter, 
obtain the representative alphabetic letter from the nu- 
meric code for transferring it to the display control sec- 

35 tion 1 7. The display control section 1 7 patterns it to write 
into the image memory 33 for displaying the correspond- 
ing character. To be more specific, the said table is a 
table wherein code of "2" and code of "a", code of "3" 
and code of "d", code of "4" and code of "g" code of 

40 "0" and code of "q" are associated. . 

As shown in Fig. 1 9, the control section 40 monitors 
the operation of "*" key, that is conversion/next candi- 
date key (S23), and if the code corresponding to "*" key 
does not arrive, it returns to the step S22 to wait for the 

45 arrival of the code corresponding to the input character 
or input character string (numeric key code). As in the 
first embodiment, if "25652" is key entered correspond- 
ing to "clock", each time respective key is operated, as 
shown in Fig. 20, the representative character of the op- 

50 erated key is displayed increasingly from "a", *aj" "aj- 

maj" so as to allow to check the acceptance of such key 
input, the correctness of its operation, namely the oper- 
ation of the key to which allocated respective alphabetic 
letter composing "clock". When "*" key, that is conver- 
ts sion/next candidate key is operated, the character con- 
version is performed using the word dictionary 14E as 
in the first embodiment, the code of the corresponding 
candidate character is read from the word dictionary 
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1 4E and displayed in place of the display of the repre- 
sentative alphabetic string "ajmajV Here, the example 
of Fig. 20 shows that the first candidate character string 
of the table corresponding to the numeric string •25625" 
of the word dictionary 14E is "clock - . 

Fig. 21 shows a flowchart corresponding to the pro- 
gram with which the control section 40 of the dictionary 
retrieval section 1 5 is provided in the character input de- 
vice according to the fourth embodiment. In this embod- 
iment also, the control section 40 does not monitor "*" 
key, the conversion/next candidate key, resets the code 
pointer 42 (S24), puts the data selector signal in set 
state (S25), then, takes out codes stored in the charac- 
ter input buffer 41 from the beginning for commencing 
the retrieval from the block of single character in the 
word dictionary 14E. 

For this fourth embodiment, the description will be 
made on the key input "2337" corresponding to "beer". 
Each time respective key of "beer" is operated, "a\ "be", 
"add", "beer" will be displayed as shown in Fig. 22. 
Namely, as4he first candidate character in the table of 
candidate characters corresponding to "2" of the word 
dictionary 1 4E is "a", the first candidate word in the table 
of candidate characters corresponding to "23" of the 
word dictionary 14E is "be", the first candidate word in 
the table of candidate characters corresponding to "233" 
of the word dictionary 14E is "add" and the first candi- 
date word in the table of candidate characters corre- 
sponding to "2337" of the word dictionary 14E is "beer", 
the converted candidate character or candidate charac- 
ter string is displayed in the said order without operation 
the conversion/next candidate key. 

So long as the conversion/next candidate key is not 
operated, the actual retrieval result is supplied for dis- 
play (S33) f and the processing continues returning to 
the step S22. If it is displayed that no candidate exist on 
LCD display device 16 (S29), the operation of the deci- 
sion key or the conversion/next candidate key is detect- 
ed (S34, S35), and if these keys are not operated, the 
processing^continues returning to the step-S22 and if 
the decision key or the conversion/next candidate key 
is operated it is designed to shifts to the anomaly 
processing -In this embodiment, therefore, this compo- 
sition can responds the an erroneous operation of the 
decision key or the conversion/next candidate key when 
there is no candidate character or candidate character 
string corresponding to the numeric string being en- 
tered. 

So as to avoid that it result in no candidate character 
during the input, it is possible to allocate the respective 
character of the concerned key to respective numeral of 
the word dictionary 14E. In this case, as the result of 
conversion, the representative alphabetic string will be 
displayed as shown in Fig. 20. 

While in the said respective embodiments, only one 
conversion candidate is displayed, in the fifth embodi- 
ment, if there are a plurality of candidate character of 
candidate character string exist, they are displayed by 



a predetermined number. Fig. 23 shows a flowchart cor- 
responding to the program with which the control section 
40 of the dictionary retrieval section 15 is provided in 
the character input device according to the fifth embod- 

5 iment. In this fifth embodiment, the processing corre- 
sponding to the steps S30 - S32, S27 in Fig. 14 of the 
first embodiment is performed as shown in Fig. 23. 
Namely, existing candidates are taken out from the word 
dictionary 14E by a predetermined number and output 

10 to the retrieval result character output buffer 43 with the 
selected numeral (S30-A). Thus, when the numeral 
"227" is input, 3 candidates words "bar", "cap" and "car" 
are displayed with the numeral 1 to 3 for selection on 
the display screen of the display section 102 as shown 

15 at the bottom of Fig. 24. 

The control section 40 waits for the input of selec- 
tion number (S31 -A) and when any number is input, con- 
firms the candidate character corresponding to this 
number. If the selection number is not entered, it detects 

20 the operation of the next candidate key (S32), and when 
the next candidate key is operated, increases the code 
pointer 42 by the said predetermined number of candi- 
dates (three in the example of Fig. 26 above) (S27-A) 
and proceeds to the retrieval of another candidate. 

25 Thus, in the fifth embodiment, when a plurality of candi- 
dates exist, they are displayed simultaneously for selec- 
tion so as to facilitate a rapid decision of candidate char- 
acters. 

Fig. 25 is a composition diagram of the character 

30 input device according to the sixth embodiment of the 
present invention. In this embodiment, a touch panel 50 
is applied to the screen of the display device 1 6 and the 
input control section 12- A detects the operation input co- 
ordinates from this touch panel. In other words, a trans- 

35 parent sheet 51 is applied to the screen of the display 
section 102 corresponding to the display section 16 as 
shown in Fig. 27. A transparent electrode 52 is disposed 
at the prescribed position under the transparent sheet 
51 and an opposite transparent electrode 53 is arranged 
"40- via a transparent aeolotropic conductive rubber or oth- 
ers at the position on the screen in opposition to the 
transparent electrode 52. As shown in the drawing, for 
instance 4 transparent electrode 52 at the prescribed 
position under the transparent sheet 51 and opposite 

45 transparent electrodes 53 arranged in opposition to the 
transparent electrode 52 are disposed and column di- 
rection lines and row direction lines are connected 
thereto as the key matrix described in Fig. 4 and an input 
control section 12-A detects which position is operated 

so as described for Fig. 4 to Fig. 7. Namely, the input control 
section 1 2-A composes a position detection means 55 
for detecting the input operation position on the touch 
panel 50. 

Fig. 26 is a flowchart corresponding to the program 
55 of the dictionary retrieval section 14 of the character in- 
put device according to the sixth embodiment. In this 
embodiment, the processing corresponding to the steps 
S30 - S32, S27 in Fig. 14 of the first embodiment is per- 
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formed as shown in Fig. 26. Namely, existing candidates 
are taken out from the word dictionary 14E by a prede- 
termined number and output to the retrieval result char- 
acter output (LCD display) buffer 43 with the selected 
numeral (S30-A). Thus, when the numeral "227' is input 
and the conversion key is operated, the display control 
section 17 displays -bar", "cap- and "car- at the trans- 
parent electrode 52 of the display screen of the display 
section 102 (S36). The control section 40 detects the 
operation position on the touch panel 50 (S37), detects 
the displayed candidate character in correspondence 
with the coordinates o the operation position (S38) and 
confirms this candidate character (S40). Thus, the dic- 
tionary retrieval section 15 acts as decision means. 

If the operation of the next candidate is detected 
(S38), the display pointer is modified (S39), it increases 
the code pointer 42 by the said predetermined number 
of candidates (three in the example of Fig. 29 above) 
(S27-A) and proceeds to the retrieval of another candi- 
date. In other words, if the pointer for displaying the can- 
didate in respect of candidate character string of the cor- 
responding table of the word dictionary 14E and the 
pointer for retrieval of candidate character of the corre- 
sponding table of the word dictionary 14E are common, 
by advancing both of them by three, the next three can- 
didates are taken out and displayed, if they exist. Thus, 
in the sixth embodiment, when a plurality of candidates 
exist, they are displayed simultaneously for selection on 
the touch panel 50 so as to facilitate a rapid decision of 
candidate characters. 

In the character input device according to respec- 
tive embodiment of the present invention, a cursor C is 
displayed for correcting the input character or others as 
shown in Fig. 28 and the keyboard 11 is provided with 
cursor shift keys 61 , 62 and a delete key 63. In this draw- 
ing, a pair of cursor shift keys 61 and 62 are provided in 
right and left direction for displaying a line, however, in 
a composition for displaying more than one line, in ad- 
dition to them, a pair of cursor shift keys in vertical di- 
rection are provided. The.operation information of cur- 
sor shifts keys 61 , 62 is also detected by the input control 
section as the operation information of other keys de- 
scribed for Fig. 4 to Fig. 7 and supplied to the display 
control section 17 via the centraf control section 13. 

As for cursor display, the display control section 1 7 
shift the cursor C to the lower line of the character dis- 
play area by one character display area based on the 
cursor pointer. The display control section 17 controls 
the cursor pointer according to the program of the flow- 
chart shown in Fig. 29, based on the character input and 
the operation information of cursor shift key. Namely, it 
detects the arrival of character code (S41 ) and advanc- 
es the cursor pointer by one upon arrival of the character 
code (S42). By so doing, the cursor C advances by one. 
When the character code does not arrive, it detects if 
the cursor has shifted upon the arrival of the operation 
information of cursor shift keys (S43) and if the informa- 
tion does not arrive, it returns to the step S41 to continue 



to monitor and if the cursor is shifted, the cursor pointer 
will be increased or decreased according to the shift di- 
rection (S44). By so doing, the cursor C advances or 
moves back by one character. For correcting a character 
s entered by mistake, the cursor C is shifted to the position 
of the character to be corrected by means of cursor shits 
keys 61 , 62, the delete key 63 is operated to delete be- 
fore entering a correct character. In respect of this, in 
the first embodiment, the display arrives only after the 
10 operation of the conversion/next candidate key, howev- 
er, concerning the anomaly treatment after the display 
of no candidate on LCD display device 16 in the step 
S29, input numeral or input numeric string is displayed 
as in the second embodiment for ensuring the correction 
is here. Namely, in anomaly treatment, numeral string set 
in the string input buffer 41 is delivered to the display 
control section 17. After correction, if the conversion/ 
next candidate key is operated, the processing after the 
step S23 of the flowchart of Fig. 1 4 will be performed. 
20 Fig. 30 is a composition diagram of the character 
input device according to the seventh embodiment of 
the present invention. In this embodiment, an re-re- 
treival SW (switch) 1 8 is connected to the central control 
section 1 3 and if no candidate is displayed on LCD dis- 
25 play device 1 6 after the retrieval of the word dictionary, 
input character of input character string is modified and 
further conversion will be directed by retrieving the dic- 
tionary again. In other words, if candidate character or 
candidate character string can not be obtained, the cen- 
30 tral control section 1 3 and the dictionary retrieve section 
15 has a function to act as a modification means 60 to 
modify the input character or input character string pro- 
vided that the said re-retrieval SW 18 is ON for directing 
further conversion. Here, the re-retrieval SW 18 is not a 
35 mechanical switch, but is composed of register. 

Fig. 31 is a flowchart corresponding to the program 
of the control section 40 of the dictionary retrieval sec- 
tion 15 of the character input device according to the 
seventh embodiment. In this embodiment, during the re- 
*o trieval processing of the word dictionary 1 4E, the control 
section 40 clears the character input buffer 41 and re- 
sets the re-retrieval SW 1 8 (S48) and waits for the arrival 
of input character or input sting code (code of a numeric 
key (S22). The following processing is similar to the first 
45 embodiment, but it is different in that when no candidate 
is displayed on LCD display device 16 in the step S29, 
the processing of step S45 to S47 is performed. 

Namely, in the step S29, when no candidate is dis- 
played on LCD display device 16, next, it detects ON/ 
50 OFF of the re-retrieval SW 18 (S45). For the first time, 
as it is reset OFF in the step S48, it branches to NO, the 
last one character (numeral) is deleted (S46), the re- 
retrieval SW 18 is set ON (S47) and reiterate the 
processing from the step S24 to retrieve the word dic- 
55 tionary 14E. By thus deleting the last character of a 
string, it is expected that it agrees with a candidate char- 
acter registered in the word dictionary 14E by deleting, 
for instance, the final m s m of the plural form of a noun. In 
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other words, in this embodiment, the input character 
string is corrected automatically. 

In spite of such modification of the character string, 
when no candidate is displayed on LCD display device 
16 in the step S29, as the re-retrieval SW18 is set ON, s 
it branches to YES in the step S45 for proceeding to the 
anomaly processing. "In this anomaly processing, as de- 
scribed for Fig. 28, 29, it is possible to make correction. 
Moreover, as for the use of the function of this seventh 
embodiment, for instance, if special input is made on the 10 
keyboard 11 (key inputs that are not used normally, for 
example, the key operation such as "#*#?(?=numeral)? 
(?=numeral)"), the setting is cancelled and the automat- 
ic correction will not be performed. Thereafter, if it be- 
come necessary to use the automatic correction, the op- is 
erator may repeat the said special input to set ON the 
automatic correction. 

Fig. 32 is a composition diagram of the character 
input device according to the eighth embodiment of the 
present invention. In this embodiment, an error correc- 
tion table 70, a memory (PMEM) 71 and a memory 
(KMEM) 72 are connected to the central control section 
1 3. The error correction table 70 of this embodiment 70 
is a candidate table of keys which may be operated by 
mistake during the key operation and is composed as 25 
shown in Fig.33. Namely, keys which may be operated 
by mistake during the key operation (i.e. keys deposed 
in proximity) are arranged in order of the higher proba- 
bility in correspondence to the type of numeral keys "1 ■ 
to "0". Key "1 " may have its candidate of miss operation, 30 
however, in an example where no tetter is allocated to 
this key, such candidate will not be used. The memory 
71 stores the order of candidate number used or substi- 
tution and where of the input character or character 
string is substituted is set in the memory 72. When the 35 
candidate character or character string can not be ob- 
tained, the central control section 13 and the dictionary 
retrieval section 15 act as a modification means 60-A to 
use the said error correction table 70 for modifying the 
input character of string to make further conversion. 40 

Fig. 34 and Fig. 35 are flowcharts corresponding to 
the program for the control section 40 of the dictionary 
retrieval section 15 of the character input device accord- 
ing to the eighth embodiment of the present invention. 
In this embodiment, during the retrieval of the word die- 45 
tionary 14E, the control section 40 clears the character 
input buffer 41, clears the memory (PMEM) 71 and the 
memory (KMEM) 72 at the same time (S50) and waits 
for arrival of input character or input character string 
code (numeric key code). The further processing is sim- so 
ilar o the first embodiment, but it is different in that when 
no candidate is displayed on LCD display device 16 in 
the step S29, it proceeds to the pre-anomaly processing 
shown in Fig. 37. 

In the pre-anomaly processing shown in Fig. 35, the ss 
value of the memory 71 is incremented by "1 B (S51) for 
detecting is there is a candidate in the error table 70 
(S52). Namely, it is detected if there is a first candidate 



to be substituted. Initially, as clearly shown in Fig.^35, 
as there are candidates, it branches to YES and incre- 
ment the content of the memory 71 by "12 (S52) and 
directs, in this case, to substitute the first one of input 
character or input character string. Then, it is detected 
if the character as the position directed by the memory 
72 exists in the character input buffer 41 (S55). If one 
or more characters exist, the error correction table 70 is 
retrieved to retrieve the corresponding character from 
the character directed by the memory 72 and the order 
of candidate directed by the memory 71 (S56), the char- 
acter at the position directed by the memory 72 in the 
string input buffer 41 is replaced by such retrieved char- 
acter for continuing the processing from the step S24 in 
the flowchart of Fig. 34. Namely, the word dictionary 1 4E 
is retrieved to obtain a candidate character concerning 
the string obtained by the substitution. As the result of 
the foregoing, again if the retrieval result can not be ob- 
tain, the pre-anomaly processing will be performed 
again to make substitution abut the next candidate, if 
there is no more candidate for any character position, it 
branches to NO at the step S52, the memory 71 is reset 
(S53), the content of the memory 72 is incremented by 
"1" (S54). By doing so, the substitution will be made 
about the second character of the input string. Namely, 
in this embodiment, if an adjacent key is operated by 
mistake, the substitution and correction will be made au- 
tomatically to obtain the intended input. After such au- 
tomatic substitution and correction, if the substitution of 
the last character in the string ends up without obtaining 
a retrieval result, it branches to NO at the step S55 for 
the anomaly processing. 

In the said anomaly processing, the correction can 
be made as mentioned for Fig. 28 and Fig 29. Moreover, 
as for the use of the function of this h embodiment, for 
instance, if special input is made on the keyboard 11 
(key inputs that are not used normally, for example, the 
key operation such as •#*#?(?=numeral)?(?=numeral) 
"), the setting is cancelled and the automatic substitution 
and correction will not be' performed. Thereafter, if it be- 
come necessary to use the automatic substitution and 
correction, the operator may repeat the said special in- 
put to set ON the automatic substitution and correction. 
Additionally, in this embodiment, the substitution is 
made from the beginning of the input string, the same 
effect may be expected by substituting from the end. 

Now the ninth embodiment of the present invention 
will be described. As shown in Fig. 36, a cellular tele- 
phone including the character input device according to 
this embodiment comprises a mode key 64, disposed 
under the ten key 103, for selecting a plurality of 
processing modes, a left shift key 65 and a right shift 
key 66 for moving a cursor K indicating the position of 
the character or character string to be entered on the 
display section 1 02. These keys may be replaced by any 
key of the ten key 103 by entering a predetermined spe- 
cial key. Symbols such as period, comma, apostrophe 
or others are allocated to T key. The mode key 64 is 
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designed for calling one by one the available modes 
each time* it is pressed and this device comprises, for 
instance, communication mode, data communication 
mode, character input mode, telephone number regis- 
tration mode, fixed phrase input mode, retrieval mode, s 
etc. If it is the case, the initial mode corresponding to 
communication mode and it shifts to communication 
mode if the mode key 64 is pressed once, to data com- 
munication mode if the mode key 64 is pressed once 
more, and the mode changes each time the key is op- w 
erated, but at the last mode, if the mode key 64 is oper- 
ated, the mode returns back to communication mode. 
When a plurality of lines are displayed on the display 
section 102 as shown in Fig. 36, the cursor may move 
over these lines by continuously pressing the left shift is 
key 65 or right shift key 66. In other words, when the 
cursor K is placed at the rightmost position of the first 
line, if the right sift key 66 is pressed continuously, it 
shifts from the leftmost position of the first line to the 
rightmost position of the second line and then to the left- 20 
most position of the second line. As described for Fig. 
28 and Fig. 29, the display control of this cursor K is 
assumed by the display control section 1 7 by taking key 
control information by the central control section 1 3A 
shown in Fig. 37 through the input control section 12 2s 
and supplying the display control section 17 with the 
same. 

In this embodiment, by specifying the property of 
character or string to be input, appropriate candidate 
characters or strings may be retrieved from the word die- 30 
tionary 14E conveniently and the intended word (Chi- 
nese characters and others in Japanese) can be ob- 
tained rapidly. Fig. 37 is a composition diagram of the 
character input device according to the present inven- 
tion. Namely, this character input device comprises a 3S 
dictionary means 310 storing the correspondence of in- 
put character or input string and candidate character or 
character string as the result of conversion and property 
information thereof, an input means 300 including a plu- 
rality of keys to which a plurality of alphabetic letters are 40 
allocated, a conversion/next candidate key for direction 
the character conversion and a decision key for confirm- 
ing the conversion result for entering character or string 
and necessary information, a output means 330 for dis- 
playing and outputting at least candidate character or *s 
candidate string as the result of conversion, a property 
specification means 350 for specifying the property of 
input character or string and a character conversion 
means 302A for obtaining a candidate character or can- 
didate string corresponding to the property information so 
specified by the said property specification means 350 
and delivering this candidate character of candidate 
string to the said output means 330, for retrieving the 
said dictionary means 310 and obtaining candidate 
character or candidate string. The said property speci- ss 
fication means 350 is composed of a central control sec- 
tion 13A and an input word property storing section 19. 
The input word property storing section 19 is used for 



storing the property information of the character or string 
being entered. 

Fig. 38 illustrates a part of the content of the word 
dictionary 14E composing the dictionary means 310. In 
correspondance with numeric codes by the operation of 
the ten key, it stores characters or strings composed of 
alphabetic word and property information concerning 
the said characters or strings composed of alphabetic 
word such as place name, person's name, association 
name or others. In this example, two or more property 
information may be stored. For instance, the property 
■place" may be property 'place name - and the property 
"place" and 'person's name" are allocated to "Washing- 
ton". The practical composition of this word dictionary 
14E is as described using Fig. 11 to Fig. 13. 

Here, the central control section 1 3A of this embod- 
iment is provided with a memory as shown in Fig. 39 
and Fig. 40 for specifying the property. Fig. 39 is a com- 
position diagram of the instruction content memory 77 
where a plurality of mode concerning the processing of 
this device and the content of instruction for obtaining 
the property are stored in correspondence. Here, "0" is 
set for communication mode and data communication 
mode showing the property processing is not per- 
formed, "instruction by key input" is registered in corre- 
spondence with character input mode showing the char- 
acter input mode follows the property information if the 
same if entered directly by key input, jump address 
"aaa" of the cursor position memory 78 or the like is set 
in correspondence with telephone number registration 
mode, fixed phrase 1 input mode, and retrieval 3 mode 
and the property information ("place name", "associa- 
tion name" and so on) is set as it is for retrieval 1 and 
retrieval 2. In Fig. 39 P is a pointer for indicating the 
mode being performed, the execution of telephone 
number registration for the example of Fig. 39. 

Fig. 40 is a composition diagram of the cursor po- 
sition memory 78 where the property information of a 
character or string concerning the input corresponding 
to the position of the cursor K is stored in correspond- 
ence. For instance, in telephone number registration 
mode, the jump address aaa is obtained from the in- 
struction content memory 77 to jump to the address aaa 
of the cursor position memory 78 for specifying the prop- 
erty as any of "person's name", "association name", 
"place name" or "numeral" in correspondence with "cur- 
sor coordinates" to which the cursor K belongs (x1 - x2, 
x3 - x4, x5 - x6, x7 - x8 are representation by abscissa 
x of the area of input items "name", "assignment", "ad- 
dress" and "telephone number" on the display section 
102 of Fig. 36. In other words, in telephone number reg- 
istration mode, it is displayed on the display section 102 
as shown in Fig. 36, and items to be entered being 
"name", "assignment", "address" and "telephone 
number", properties corresponding to these items "per- 
son's name", "association", "place name" and "numeral" 
are stored in correspondence with the cursor coordi- 
nates. 
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On the other hand, in fixed phrase 1 input mode, as 
the display section 1 02 prompts to input the desire time, 
the desired place and the desired action as shown in 
Fig. 41, at the abscissa x1 3 - xl4 the property is "time", 
at the abscissa x15 - x!6 the property is "place name" 
and at the abscissa x21 - x22 the property is "action". In 
this fixed phrase 1 input mode, it is possible to enter, -for 
instance, "1 o'clock (time)*, "London (place)" and "see 
(action)". Moreover, retrieval 1 mode is designed for re- 
trieving data of person living in the specified place from 
the content of registration in the said telephone number 
registration mode and the display section 102 prompts, 
as shown in Fig. 42, input of a place name, so "London" 
may be entered for instance to retrieve persons living in 
London. So in retrieval 1 mode, the property being 
"place name", the property "place name" is directly 
stored in the instruction content memory 77 in corre- 
spondence with the retrieval 1. Retrieval 2 mode is de- 
signed for retrieve in data of persons belonging to a cer- 
tain association from, for instance,. the content of regis- 
tration in the-said telephone number registration mode 
and the display section 102 prompts, as shown in Fig. 
43, input of an association name, so "Sales Dept," may 
be entered for instance to retrieve persons belonging to 
the Sales Dept. So in retrieval 2 mode, the property be- 
ing "association name", the property association name" 
is directly stored in the instruction content memory 77 
in correspondence with the retrieval 2. 

The central control section 13A acts as property in- 
formation specification means 350 according to the pro- 
gram of the flowchart shown in Fig. 44, so now it will be 
described, when this device starts, the mode detection 
begins (S71 ). That is to say, in response to the operation 
of the mode key 64, the pointer P of Fig. 39 shifts to point 
the corresponding mode and the mode pointed by this 
pointer P will be detected. Here, referring to the con- 
cerned mode "telephone number registration" of the in- 
struction content memory 77 shown in Fig. 39, it is de- 
tected if the property instruction information is set (S72). 
As jump address aaa to the coordinates position mem- 
ory 18 is set in correspondence with "telephone number 
registration", the coordinates of the cursor K is obtained 
from the display control section 1 7, this coordinates val- 
ue is compared with the cursor coordinates range stored 
in jump address aaa to the coordinates position memory 
78 to detect in which range of cursor coordinates value 
does the cursor K exist for obtaining the corresponding 
property information (S73). As shown for instance in Fig. 
36, when the cursor K exists in the area of input item 
"assignment", the cursor K coordinates exists in the 
range of abscissa x3 - x4 of the cursor position memory 
18 and the property "association name" can be ob- 
tained. In retrieval mode 1 or others, the property infor- 
mation can be obtained directly from the instruction con- 
tent memory 77. Then, the central control section 13A 
sets this property information in an input word property 
storing section 19 (S74), returns to the step 71 to con- 
tinue the processing. In the step S72, if it is detected 
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that the property instruction content is not set ( or "0'^.is 
set), "no property" is set in the input word property stor- 
ing section 19 (S75), returns to the step 71 to continue 
the processing. Thus, the central control section 13A 

s modifies continuously the property information. 

Fig. 45 is a detailed composition diagram of the dic- 
tionary retrieval section" 15 A. This dictionary retrieval 
section 1 5 A is different from the dictionary retrieval sec- 
tion 1 5 of Fig. 9 in that it is provided with a retrieval state 

10 holding section 45 for receiving and storing property in- 
formation from the input word property storing section 
1 9 read and delivered by the central control section 1 3 A. 
The central control 40A sets property information in the 
said retrieval state holding section 45, compares with 

15 the property information of the retrieval state holding 
section 45 when the property information is received 
from the word dictionary 14E with word data for deciding 
the candidate. 

Now the operation of the said control section 40A 

20 according to the flowchart of Fig. 46. The control section 
40A clears the character input buffer 41 (S21 ), receives 
property information from the input word property stor- 
ing section 19 read and delivered by the central control 
section 13A and sets in the retrieval state holding sec- 

25 tion 45 (S62). As the result, property information from 
the input word property storing section 19 or "no prop- 
erty information" is set in the retrieval state holding sec- 
tion 45. The operation is similar to the first embodiment 
from the next step S22 to S26 for comparing input nu- 

30 meral or numeric string and the code of the word dic- 
tionary 1 4E and, if a candidate character corresponding 
to the input numeral or numeric string is not stored in 
the word dictionary 1 4e, the value o the code pointer will 
be incremented by delivering NEXT signal thereto 

35 (S27), it is detected if there is no candidate pointed by 
the code pointer 42 and the last entry is finished in the 
step S28, and if there is further entry, it returns to the 
step S26 to continue the processing. In the step S28, if 
it is detected that it is the last one, the content of the 

40 retrieval state holding section 45' is looked up to detect" 
if the property information is set or not (S64). If the prop- 
erty information is set, it resets to "no property informa- 
tion" (S64) and returns to the step S25 to continue the 
operation. 

45 On the other hand, if a candidate is detected in the 
step S26, the content of the retrieval state holding sec- 
tion 45 is looked up to detect if the property information 
is set or not (S65). Here, if property information is set, 
it is detected if this property information agrees with the 

50 property information of the obtained candidate (S66) 
and if they do not agree, it proceeds to the step S27 to 
retrieve another candidate. As mentioned before,* the 
property information is added and stored after respec- 
tive candidates (Str1 - n) in Fig. 13. During such 

55 processing, if the property information agrees in the step 
S66, such candidate code is delivered to the retrieval 
result character buffer 43 (S30), the following process- 
ing is similar to the first embodiment. In the step S65, if 
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the property information is reset or "no property infor- 
mation", it continues the same processing as the first 
embodiment without detecting agreement/non agree- 
ment of the property information. 

Thus, in this ninth embodiment, the property of input s 
character or string is specified, the candidate of the said 
property is extracted and delivered during the retrieval 
of candidate character or candidate string from the word 
dictionary 14E, the desired word (Chinese character 
and others) or others can be obtained rapidly. Namely, 10 
when a plurality of candidates exist corresponding to the 
input numeral of numeric string, only candidates of de- 
sired property ("place name" for example)are selected 
and output, the operator may effectively obtain the de- 
sired string (word) as the conversion result among a re- 1$ 
stricted number of candidates. 

Moreover, in the said composition example, if it is 
composed to output beginning from the most frequently 
used candidate by providing the word dictionary 14E 
with use frequency information of each word, more fre- 20 
quently used candidates are output more rapidly so as 
to advantageously reducing the time necessary for ob- 
taining the conversions result. 

Next/the tenth embodiment wherein the leading let- 
ter of a phrase is capitalized. As shown in Fig. 47, in the 25 
cellular telephone including this character input device, 
the keyboard 11 A is composed of a space key 67 and a 
return key 68 disposed under the ten key 103E. Period, 
comma, apostrophe and others symbols are allocated 
to "r key of the ten key 103E. Input codes from the key- 30 
board 1 1 A correspond to keys and respective character 
code of candidate character or candidate string in the 
word dictionary 1 3E is composed of small fetters except 
for proper nouns. 

Fig. 48 show the composition of the said character 35 
input device. This embodiment differs from the compo- 
sition of Fig. 3 in the composition of the central control 
section 13A. Namely, the central control section 13A 
comprises an initial distinction means 132 for distin- 
guishing the initial based on the code arrangement cor- 40 
responding to the key to be entered, a capitalization 
means 1 33 for converting the given character code into 
a capital letter code and outputting it and a switching 
means 1 34 for outputting the character code to be out- 
put through the said capitalization means 1 33 or output- 45 
ting as it is depending on the distinction result of the said 
initial distinction means 132, the central control section 
13A includes also an administration means 131 for re- 
ceiving the code corresponding to the operated key, ac- 
cumulating as it is or converted when it is a predeter- so 
mined code, and for delivering it to the dictionary retriev- 
al section 15 to retrieve candidate by consulting the 
word dictionary 14E if it is not a predetermined code, so 
as to obtain the code of candidate character or candi- 
date string concerning the retrieval result. Then, the ac- s$ 
cumulated code and the code of the retrieval result by 
the dictionary retrieval section 1 5 are arranged in se- 
quence for delivering to the switching means and the 



initial distinction means 132. Here, the predetermined 
code means the code by the operation of "1" key to 
which space key 67, return key 68 and period are allo- 
cated. 

Upon the detection of space code and return code 
among code arrangements delivered by the administra- 
tion means 1 31 , the initial detection means 1 32 detects 
if the first precedent code (except for the predetermined 
code) is a period code or not. If it is the case (the first 
precedent code (except for the predetermined code) is 
a period code), it directs the switching means 1 34 to de- 
liver a code of one character to the capitalization means 
133, and if it is not the case, lets the code delivered as 
it is. Note that, initially, the switching means 134 lets the 
first one character code to the capitalization means 1 33 
and the following codes as they are and then, in re- 
sponse to the instruction of the initial discrimination 
means 1 32, acts to deliver the said one character code 
to the capitalization means 1 33 and the following code 
as it is. When switching is directed by the intialization 
distinction means 1 32, the initial, character code shall 
be output from the administration means 131. 

To be more specific, the central control means 1 3A 
composed of a computer controls ON/OFF of the capital 
flag of the main memory base on the program of the 
flowchart of Fig. 49 and converts the code based on it, 
so now this will be described.-When the device is put 
on, it starts, sets the value n of the character position 
register of the main memory in 1 (s201 ) and sets ON the 
capital flag (s202). Next, it waits for arrival of the key 
input result delivered from the input control means 12 
(s203), detects the key input (s204), directs the display 
control section 17 to shift the cursor key K (Fig. 42 and 
others) (s205) and sets OFF the capital flag (s206). As 
a result of the foregoing processing, as the capital flag 
is set when the key is entered for the first time, the char- 
acter code concerning the conversion result of the con- 
cerned character shall be capital letter code, and for the 
character entered next, as the capital flag is OFF, the 
character code concerning the conversion result thereof 
is output as it is. 

Therefore, when it is entered so as to obtain "This 
is a pen. That is a book.", the initial "T" will be capitalized 
and the following "h" will be a small letter. Moreover, the 
central control section 1 3a waits for the key input result 
delivered fro the input control means 1 2 (s207), detects 
the key input (s208), directs the display control section 
17 to shift the cursor key K (Fig. 42 and others) (s209) 
and detects if the character code n characters before 
this cursor K is a space code or a return code (s210). 
Here, as "his" is input following "T", one character before 
the cursor K is not a space code or a return code, it 
branched to no. at the step s210, capital flag OFF is 
maintained (s21 7), and the operation continues from the 
step s207. During the said processing, as the final "s" 
of "This" and a space are input, it branches to yes at the 
step s210, the value n of the character position register 
is incremented by 1 to become "2" (s211). Then, it is 
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detected if the character code 2characters before the 
cursor K is a period code or not (s212). In the said ex- 
ample, as it is a "s" code and not a period, it proceeds 
to the step s213 to detect if the character code 2 char- 
acters before the cursor K is a space code or not (s21 3). 
In the forementioned example, as it is not a space code 
too (it is a "s"code.), the value n of the character position 
register is set back to 1 (s2 1 6) to proceeds the operation 
from the step s217. Thus, the processing will be per- 
formed as above, and when a space before "That" is 
detected, steps s210, s211 and s212 are executed to 
branch to yes there and the value, n of the character po- 
sition register is set back to 1 (s214), the capital flag is 
set on (s21 5) to continue the processing of the step s207 
and thereafter. As the result, T* of "That" will be capi- 
talized. Here, the pass of branching to yes at the step 
s21 3 and returning to the step s21 1 corresponds to the 
processing corresponding to the case where a plurality 
of spaces , are input after a period. 

Capital flag ON/OFF being controlled as mentioned 
before, based on this ON/OFF of the capital flag, the 
output code to the display section 17 is converted and 
the initial letter of a phrase will be capitalized and output. 
In the said character code conversion, capital code and 
small letter code of an alphabet is different of 20H (H in 
hexa) as shown in Fig.50, the capital code, can be ob- 
tained by subtracting 20H (H in hexa) from the small let- 
ter code: 

In the foregoing example, a character input device 
provided with a plurality of keys to which a plurality of 
alphabets are allocated was described, but the automat- 
ic conversion function of small letter code to capital code 
may be applied to a character input device provided with 
a full keyboard such as typewriter. In other words, in a 
character input device adopting a full keyboard wherein 
all alphabetic letters are allocated as shown in Fig.47 to 
respective key one by one as shown in Fig. 51, small 
letters are entered in normal shift state and a capital let- 
ter corresponding to a character key is entered by press- 
ing a desired character key all the way operating the shift 
key. Namely, As shown in Fig. 53, if the output This is 
a pen. That is a book," should be output as shown in 
Fig. 54, the character key "T" should be pressed all the 
way operating the shift key respectively when one en- 
ters "T" of "This" and "T" of "That", which is rather trou- 
blesome. In Fig. 53 to Fig. 56, designates the input 
of a space key. On the other hand, in Fig. 54 - Fig. 56, 
respective character is shown by capital letter as indi- 
cate at the key top. 

In another full keyboard provided with a "caps" key, 
it is composed to switch over between capital and small 
letter. If such a full keyboard is employed and the output 
"This is a pen. That is a book,' should be output, "caps' 
key should be operated before and after entering T", 
initial of "This" and before and after entering "T", initial 
of "That" as shown in Fig. 55, which is also rather trou- 
blesome. 

So the character input device is composed as 



shown in Fig. 52. In other words, a full keyboard 11 B 
shown in Fig. 51 is adopted and small letter codels cap- 
italized by the central control section 1 3B. The input con- 
trol section 1 2 generates a character code correspond- 

s jng to the character key (small letter character code in 
normal shift state and capital character code if it is en- 
tered with the operation of the shift key) to be delivered 
to the administration means 1 31 B. The administration 
means stores the code without delivering it to the dic- 

io tionary retrieval section 15 and outputs synchronized 
with the distinction by the initial distinction means 132. 
In practice, the operation proceeds following the pro- 
gram of the flowchart shown in Fig. 49 mentioned above, 
and the character code is converted based on it. Thus, 

'5 when the full keyboard 11B shown in Fig. 51 is em- 
ployed, initials will be capitalized and output automati- 
cally by entering "THIS*IS*A*PEN, 
*THAT*IS*A*BOOK," in normal shift state, without op- 
erating the shift key, as shown in Fig. 56 and the oper- 

20 ator will be advantageously delivered from a conven- 
tional troublesome key operation, 

Now, a character input device capable of Japanese 
input will be described. Fig. 57 is a front view of a cellular 
telephone including the character input device accord- 

25 jng to an embodiment of the present invention. A hand- 
set 101 is composed of a rather flat rectangular paral- 
lelopipedal case, a ten key (dial key) 103E comprising 
keys in 4 rows 3 columns from the center to the bottom 
of the surface thereof and a display section 102 for dis- 

30 playing character, symbol or other information at the top 
thereof. Above the display section 102, there is provided 
a receiver section 104A for listening to the transmitted 
voice, and below the ten key 103E, there is provided a 
mousepiece section 105 A for inputting the voice. 

55 The inner composition of the said cellular telephone 
is similar to the first embodiment shown in Fig. 2. Fig. 
58 is a composition diagram of the cellular telephone of 
Fig. 57 put in the operation mode of character input de- 
vice. This composition corresponds to the portion com- 

*o prising the input section 2 and the character input/output 
section 7 of Fig. 2. The character input device includes 
a keyboard 11 for entering characters or others, a input 
control section 12 for collection information of key oper- 
ation on the keyboard 11 and for delivering to a central 

*s control section 1 3, a central control section 13 for inte- 
grally control respective sections of the character input 
device, a word dictionary 14E which is a dictionary 
means 310 storing the correspondence between input 
character or input string and candidate character or can- 

so didate string as the result of conversion, a dictionary re- 
trieval section 15 for retrieving the corresponding can- 
didate character or candidate string referring to the word 
dictionary 14E concerning the input character or string 
delivered from the central control section 1 3, a display 

55 device 16 comprising LCD or others for displaying char- 
acters or other information and a display control section 
17 for performing the control for displaying candidate 
character or candidate string or others on the display 
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device 1 6 under the control of the central control section. 
t A plurality of kana are distributed to respective numeric 
keys of the ten key 103 of the keyboard. 

Now Japanese kana input will be described. Kana 
characters include kata-kana notation disclosed in U.S. s 
Patent 4,872,196 and another hira-kana notation and 
this embodiment shall be described about hira-kana no- 
tation. The matrix corresponding to the U.S. Patent 
4,872,196 is shown in hira-kana notation if Fig. 59. In 
this hira-kana matrix, the row beginning with "A" is called 10 
•a" row, the row beginning with "KA" "ka" row, the row 
beginning with "SA" "sa" row, and ta" row, "na" row, "ha" 
row, "ma" row, "ya" row, "ra" row and "wa - row thereafter. 
In addition to this, kana characters include "n (NN)" al- 
located to "0" key and " — (long vowel mark)", is 

In normal dial key disposition, 5 characters of "a" 
row are allocated to "1 " key, 5 characters of "ka" row to 
"2" key and so on; like this kana characters are allocated 
up to "0" key. However, "ya". "yu" and "yo" are allocated 
to "8" and "wa", "wo", "n" and " — " are allocated to "0" 20 
key. Moreover, "*" key is employed as conversion/next 
candidate key and "#" key is employed as decision key. 
In the foregoing, the keyboard 11 comprises a plurality 
of keys to which a plurality of kana are allocated, a con- 
version key for directing character conversion and a de- 2s 
cision key for confirming the result of c on version so as 
to constitute an input means 300, the display device 16 
constitutes an output means 330 for at least displaying 
and outputting candidate character or candidate string 
as the result of conversion and the central control sec- 30 
tion 1 3 and the dictionary retrieval section 1 5 constitute 
a character conversion means 320 for obtaining candi- 
date character or candidate string through retrieval of 
the said dictionary means 310 in respect of a character 
corresponding to a key or of a plurality of characters cor- 35 
responding to a plurality of keys entered from the input 
means 300 and for supplying the said output means 330 
with this candidate character or candidate string. 

The composition of the said keyboard 11 is similar 
to the first embodiment shown in Fig. 4, the composition 40 
of the input control section 12 is similar to the first em- 
bodiment shown in Fig. 5, the content of the memory 
table 22 included in the said input control section 12 is 
similar to the composition of the first embodiment shown 
in Fig. 6, and the key loading operation assumed by the 45 
control section 20 included in the said input control sec- 
tion 1 2 is similar to the operation of the first embodiment 
shown in Fig. 7. Moreover, the detailed composition of 
the display control section 17 of the character input de- 
vice according to this embodiment is similar to the com- so 
position of the first embodiment shown in Fig. 8 and the 
detailed composition of the dictionary retrieval section 
15 of the character input device according to this em- 
bodiment is similar to the composition of the first em- 
bodiment shown in Fig. 9. 55 

Fig. 60 shows the content stored in the word dic- 
tionary 14. Namely, in correspondence to the numeric 
code by the operation of the ten key 103, dictionary in- 



formation comprising kana character or string, Chinese 
character or string, property information including arti- 
cle, location, time and others and other information are 
stored in correspondence. To be more specific, the word 
dictionary 14 is composed as shown in Fig. 61 to Fig. 
63. First, the word dictionary 14 is composed of blocks 
divides into character number unit as shown in Fig. 61 . 
As shown in Fig. 62, the block corresponding to respec- 
tive number of characters is composed of a plurality of 
branches corresponding to numeric string of the con- 
cerned number of characters. Here, a plurality of 
branches corresponding to numeric strings of 5 charac- 
ters exist in the block of 5 characters and the branch 
corresponding to the numeric string "41281" among 
them is shown explicitly while the specific numeral is 
shown by "*" in other branches. Moreover, Fig. 63 
shows the content of the branch corresponding to the 
numeric string "41 281 ". The branch contains tables cor- 
responding to the following numerals (0) to (9) if they 
exist (two tables if only (1 ) and (8) exist as thefollowing 
numeral) and a table corresponding to SOS(00) indicat- 
ing the leading candidate corresponding to the numeric 
string when there is no following numeral. The table cor- 
responding to the following numerals (0) to (9) contains 
corresponding following numerals, a pointer NTP of the 
next table and a pointer NBP of the next branch in set. * 
On the other hand, the table corresponding to SOS (00) 
contains a code SOS(00) indicating the leading candi- 
date of the case when no following numeral exist ( cor- 
responding to the numeric string "41281" in this case), 
a character or string code Strt - Strn (represent n can- 
didates by character code from 1 to n), a code EOS (FF) 
indicating the end of candidate character or candidate 
string code and a code EOB (FF) indicating the end of 
the branch in set. If a plurality of candidates exist, the 
code EOS(FF) indicating the leading character is also 
registered between respective ones of the plurality of 
candidates. If the property information should be mem- 
orized, it is set after the character code Str1 - Strn of the 
respective candidate with a symbol indicating the prop- 
erty information. 

If a plurality of candidate character or candidate 
string exist as mentioned above, it is not only because 
of the existence of homonyms as in usual Japanese 
word processor, but also because a plurality of kana are 
allocated to a single key For instance, when "1" key is 
operated and then "2" key is operated successively, as 
it concerns "a" row and "ka" row, "aka", "aki", "ike", "oke" 
and other candidate strings exist as meaningful word 
among combinations of any of "a", "i", "u", "e" and "o" 
and any sound of "ka", "ki", "ku", "ke" and *ko". These 
words means respectively "red", "autumn", "pond" and 
"tab" and correspond to respective Chinese character 
in the Japanese column of Fig. 64 and stored by Chi- 
nese character code, hira-kana code or kata-kana code 
in the word dictionary 14. While for the numeric string 
"41281" shown as example in Fig. 63, as meaningful 
words, "Tokyo, "Teikyo" or others exist as shown in Fig. 
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65. 

In the present invention, voiced sounds including 
"G.Z.J.D.B" and the p-sound in the kana syllabary 
shown in Fig. 66 and 67 are entered replaced by sounds 
in parentheses of Fig. 66, 67. Independent of this input, 
the word dictionary 14 is composed so that candidates 
of voiced sounds including "G.Z.J.D.B" or candidates of- 
the p-sound in the kana syllabary are output For in- 
stance, the dictionary is so composed that, when '402* 
is input, not only candidates which may be read "tenki" 
but also those read "denki" are also included and when 
"69" is input, not only candidates which can be read 
"hah* but also "ban" are included. More over, in Japa- 
nese, contracted sounds or syllabic nasals are noted by 
small letters of "ya", "yu", "yo" or "tu", but these small 
letters shall be entered in capital. For example, in the 
notation of "Tokyo", "kyo" includes a small letter of "yo", 
but a numeric string "41281 " representing the prononci- 
ation "Tokiyou" when it is capitalized shall be entered. 

The control section 40 of the dictionary retrieval 
section 15 shown Jn Fig. 14 processing the retrieval of 
the word dictionary 14 according to the program of the 
flowchart shown in Fig. 14, the operation of the control 
section 40 will be described according to this flowchart. 
The control section 40 clears a character input buffer 41 
(S21 ) and waits for the arrival of the code of input char- 
acter or input string (code of numeric key) (S22). In this 
example, the operator wants to enter "Tokyo" as input 
character as shown in ST1 in Fig. 68. There, the oper- 
ator operates the corresponding key of the ten key 103 
of a cellular telephone. Different from the ten key 103 of 
Fig. 57, kana are indicated directly on the rounded key 
top of the ten key 103 in Fig. 68 and kana are kata-kana 
and not hira-kana. This shows that an appropriate input 
can be made both by the ten key 103 in the form of Fig. 
57 or this ten key 103 of Fig. 68 for this character input 
device. The numeric key of the ten key 103 is operated 
"41 281 ' as shown by ST2 in Fig. 68. It is shown that the 
operator made input desiring the encircled kana among 
kana corresponding to "41281'" of ST2. 

Then, by the operation of the input control section 
1 2 described for Fig. 7, a code corresponding to the op- 
erated numeric key is obtained and a code string corre- 
sponding to the said "41281" is stored in the character 
input buffer 41 . Next, the operator presses "*" key, that 
is conversion/next candidate key for conversion as 
shown by ST3 in Fig. 68. The operation of this "*" is also 
converted into a code by the operation of the input con- 
trol section 12 described for Fig. 17 and then delivered 
to the central central section 13. On reception, the cen- 
tral control section 13 transmits a retrieval start signal 
to the central control section 40 of Fig. 9. There, as 
shown in Fig. 14, the control section 40 monitoring the 
retrieval start (S23) resets a code pointer 42 (S24) and 
put a data selector signal in set state (S25). Next, the 
control section 40 takes out codes stored in the charac- 
ter input buffer 41 from the beginning and start the re- 
trieval from the block of single character of the word dic- 



tionary 14E. The retrieval procedure is identical for any 
number, so the description will begin with the retrieval 
in the block of 3 characters. 

Fig. 69 is a diagram for illustrating the processing 

5 from the retrieval in the block of 3 characters. It arrives 
at the table of the address "3F0F" of the block of 3 char- 
acters in response to the numeric string "412". The fol- 
lowing number in this table is "1" and different from the 
fourth number "8" of the numeric string "41281 " stored 

10 in the character input buffer 41 , so the next table will be 
retrieved based on NTP. Here exist only a candidate with 
the numeral "1" following the numeric string "412" and 
a candidate with "8", so the table of candidate with fol- 
lowing number "8" is retrieved immediately. Usually, 

is however, tables of following numerals as much as they 
exist such as table with the following numeral "1 ", then 
table with the following numeral "2", then table with the 
following numeral "3" and so on before arriving at the 
table of the following numeral "8". 

20 When the following numeral agrees, it arrives at the 
first table of the branch "41 28" of 4 characters based on 
NBP of this table. In this table, as the following numeral 
is "1 it agrees with the fifth numeral "1 " of the numeric 
string "41281" stored in the character input buffer 41. 

25 When the following numeral agrees, it arrives at the next 
branch "41281 " based on NBP of this table. Here, orig- 
inally, as there is no following numeral stored in the char- 
acter input buffer 41 , it retrieves a table wherein "00" is 
set in the area of following numeral. In this example of 

30 Fig. 67, it is supposed there is no candidate having a 
numeral following the numeric string "41 281 " even in the 
word dictionary 14E or no table, it arrives from the table 
of the branch "4128" directly to the table of the address 
"98AC" where "00(=SOS)" is set in the area of following 

35 numeral. 

In the example of Fig. 69, as "Tokyo" is set by 2 Chi- 
nese characters in the first candidate string, the code of 
2 Chinese characters corresponding to "Tokyo" is read 
in response to the output value "0" of the code pointer 

40 42. The forementioned processing corresponds with' the" 
processing from "Retrieval" (S25) to the loop (S26, S27, 
S28) in Fig. 14. The increment of the code pointer 42 in 
the step 27 corresponds to the sequential table retrieval 
in Fig. 1 6 and, at the same time, to the read-out by spec- 
ks ifying respective candidate character in the target table. 
Therefore, in practice, the retrieval of candidate charac- 
ter made in Fig. 16 is equivalent to the retrieval of the 
word dictionary 14E shown in Fig. 10. In this example 2 
Chinese characters corresponding to "Tokyo" is ob- 

50 tained, however, if a candidate character corresponding 
to the entered numeric string does not stored in the word 
dictionary 14E, the value is increased by supplying the 
code pointer 42 with NEXT signal (S27). the loop from 
S28 to S26 is reiterated and eventually, if candidate 

55 character or candidate string can not be retrieved, it 
branches to YES at S28. In other words. END signal is 
returned from the code pointer 42. There, the control 
section 40 transmits "No candidate" as retrieval result 
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information to the central control section 13. Receiving 
'this 'No" candidate", the central control section 13 sup- 
plies the display control section 17 with character font 
"No candidate" for displaying that no candidate exist by 
means of LCD display device 16 (S29). s 

The code of 2 Chinese characters corresponding to 
"Tokyo" obtained as mentioned above is transmitted to 
the retrieval result character output buffer 43 (S30). 
Base on the retrieval result information, the central con- 
trol section 1 3 is notified with the result output, the code 10 
of 2 Chinese characters corresponding to "Tokyo" is tak- 
en into the central control section 13 from the retrieval 
result character output buffer 43, transmitted to the dis- 
play control section 17 and then delivered to the (LCD) 
display device 16 for visualization as described for Fig. is 
8. Namely 2 Chinese characters corresponding to "To- 
kyo" is displayed on the (LCD) display device 16. The 
control section 40 of the word dictionary 14E monitors 
the operation of the decision key or the next candidate 
key (S31 , S32). The operation of the decision key or the 20 
next candidate key is transmitted from the input control 
section 1 2 to the central control section 1 3 as in the op- 
eration of the forementioned conversion key 

In the example of Fig. 66, as 2 Chinese characters 
corresponding to "Tokyo" are desired characters, the 2s 
decision key is pressed as shown in ST4. Receiving the 
code of the decision key, the central control section 13 
shifts the retrieval signal to inactive. Receiving this, the 
control section 40 of the dictionary retrieval section 15 
branches to YES from the step 31 for confirming the said 30 
candidate character. When hira-kana corresponding to 
"Tokyo" is stored as the first candidate and then 2 Chi- 
nese characters corresponding to Tokyo" is stored in 
the word dictionary 14E in correspondence with 
"41281", first hira-kana 81 corresponding to "Tokyo" is 3S 
displayed as shown in parentheses at ST5 in Fig. 66, 
the next candidate key is operated in response to this, 
the value of the code pointer 42 is increased by receiving 
NEXT signal (S27), the code of the next candidate, 2 
Chinese characters corresponding to "Tokyo" are ob- 40 
tained for proceeding from S26 to S30 to display 2 Chi- 
nese characters 82 corresponding to "Tokyo". In this 
case also, as 2 Chinese characters 82 corresponding to 
"Tokyo" are the intended characters, the decision key is 
pressed as shown in ST4. The further processing is as *s 
shown above. 

As mentioned above, the character input device ac- 
cording to this embodiment of the present invention 
comprising respective key to which a plurality of kana 
are allocated and moreover, the conversion/next candi- so 
date key and the decision key, it allows to input and se- 
lect appropriately candidate strings composed of candi- 
date character corresponding to a kana allocated to the 
operated key or the combination of kana string allocated 
to a plurality of operated key. Namely, it is appropriate ss 
for a information terminal provided with few keys. 

In the said embodiment, as nothing is displayed in 
the display section 102 if "*" key, that is conversion/next 
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candidate key, in not operated, the operator can not 
check if the key operation is correct so as to deteriorate 
the mantability. So the program corresponding to the 
flowchart of Fig. 14 with which the control section 40 of 
the dictionary retrieval section 15 is replaced by a pro- 
gram corresponding to the flowchart of Fig. 17. In other 
words, when "41281" corresponding to the reading of 
"toukiyou" is key entered, each time the respective key 
is operated, as the numeral corresponding to the oper- 
ated key will be displayed increasingly such as "4", 
"41", ...,"41281" as shown in Fig. 10, the operator can 
confirm that the key operation is accepted, that the key 
operation is correct, namely, that the numeral key to 
which respective kana of the reading "toukiyou" is allo- 
cated is operated. When key, that is conversion/next 
candidate key, is operated, the character conversion is 
performed using the word dictionary 14, the code of the 
corresponding candidate character is read from the 
word dictionary 14 and displayed in place of the display 
of the said numeric string "41281". Here, the example 
of Fig. 70 shows that the first candidate string of the table 
corresponding to the numeric string "41 281 " of the word 
dictionary 14 is Tokyo" in hira-kana. 

Additionally, the control section 40 of the dictionary 
retrieval section of the character input device corre- 
sponding to Japanese input comprises also a table for 
converting numeric codes into the representative char- 
acter of each row of hira-kana matrix and transferring 
the representative character of each row obtained from 
numeric codes to the display control section 1 7. The dis- 
play control section 17 patterns it to write into the image 
memory 33 for displaying the corresponding character. 
To be more specific, the said table is a table wherein 
code of "1 " and code of "a", code of "2" and code of "ka", 
code of "3" and code of "sa", code of "0" and code of 
"wa" are associated. Performing the processing of the 
flowchart shown in Fig. 1 9, when "41 281 " corresponding 
to the reading of "toukiyou" is key entered, each time 
the respective key is operated, as the row character cor : . 
responding to the operated key will be displayed in- 
creasingly such as "ta\ "taa",...,taakayaa" as shown in 
Fig. 71 , the operator can confirm that the key operation 
is accepted, that the key operation is correct, namely, 
that the numeral key to which respective kana of the 
reading "toukiyou" is allocated is operated. When "*" 
key, that is conversion/next candidate key, is operated, 
the character conversion is performed using the word 
dictionary 14, the code of the corresponding candidate 
character is read from the word dictionary 14 and dis- 
played in place of the display of the said row string 
"taakayaa". Here, the example of Fig. 71 shows that the 
first candidate string of the table corresponding to the 
numeric string "41 281 ■ of the word dictionary 14 is "To- 
kyo" in hira-kana. 

Fig. 72 illustrates the alphabetic representation of 
representative " character of each row of hira-kana ma- 
trix. In this case, in the table of the central control section 
1 3, code of "1 " and code of "A", code of "2" and code of 



21 



41 

"K", code of "3" and code of "S\ .... code of "0" and code 
of "W" are associated. Therefore, when "41281 ■ corre- 
sponding to the reading of toukiyou" is key entered, 
each time the respective key is operated, as the row 
character corresponding to the operated key will be dis- s 

played increasingly such as "T", TA" "TAKYA" as 

shown in Fig. 72, so the operator.can confirm that the- • 
key operation is accepted, that the key operation is cor- 
rect, namely, that the numeral key to which respective 
kana of the reading •toukiyou - is allocated is operated. io 
I n this example, the conversion is performed by the table 
of the central control section 1 3, however, in other em- 
bodiments, it is also possible to obtain directly in hira- 
kana code or directly in roman letter code the represent- 
ative character of respective row of hira-kana matrix by is 
means of a memory table of the input control section 12 
shown in Fig. 5. In this case, the word dictionary is also 
composed to associate string of a representative char- 
acter or string in hira-ka code or romam letter code of 
the representative character of each row of hira : kana 20 
matrix and candidate character or candidate string. In 
such a composition also, it is possible to confirm the ac- 
ceptance of key input and the correct operation and 
moreover, to obtain an appropriate character or string 
(word) with few key input. 25 

Moreover, in a Japanese character input device, by 
performing a flowchart corresponding to the program of 
Fig. 21 with which the control section 40 of the dictionary 
retrieval section 1 5 is provided in the character input de- 
vice according to the fourth embodiment, when "41281 " 30 
corresponding to the reading of "Tokyo" is key entered, 
each time the respective key is operated, hira-kana 83 
corresponding to the reading *ta". Chinese character 84 
corresponding to the reading "dai", Chinese character 

85 corresponding to the reading taiki",..., Chinese char- 35 
acter 87 corresponding to the reading "toukiyou" will be 
displayed as shown in Fig. 73. In other words, as the 
first candidate of the table of candidate character corre- 
sponding to "4" of the word dictionary 14 is a hira-kana 

83 corresponding to the reading "ta", the first candidate - 40 
of the table of candidate character corresponding to "41 " 
of the word dictionary 14 is a Chinese character 84 cor- 
responding to the reading "dai", the first candidate of the 
table of candidate character corresponding to "412" of 
the word dictionary 14 are Chinese characters 85 cor- 45 
responding to the reading taiki", the first candidate of 
the table of candidate character corresponding to 
"41 28" of the word dictionary 1 4 are Chinese characters 

86 corresponding to the reading "taikiyo" and the first 
candidate of the table of candidate character corre- so 
spending to "41281" of the word dictionary 14 are Chi- . 
nese characters 87 corresponding to the reading touki- 
you", converted candidate character or candidate string 
may be displayed in the said order without any operation 

of the conversion/next candidate key. ss 

Here, so as to avoid "no candidate character" in the 
course of entering, a character of the respective row 
name may be allocated to each numeral of the word dic- 
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tionary. In this case, as the result of conversion, row 
name characters will be displayed as shown in Fig. 71 . 
For indicating that it is a conversion result without oper- 
ation of the conversion/next candidate key, in Fig. 72, 
as the first candidate of the candidate character table 
corresponding to a numeral or numeric string of the word 
dictionary 1 4 is displayed the display result of a variation 
example set with a hira-kana code of the authentic first 
candidate. In other words, the first candidate of the table 
of candidate character corresponding to "4" of the word 
dictionary 14 is a hira-kana 91 corresponding to the 
reading "ta", the first candidate of the table of candidate 
character corresponding to "41" of the word dictionary 
14 are hira-kana 92 corresponding to the reading "dai", 
the first candidate of the table of candidate character 
corresponding to "412" of the word dictionary 14 are 
hira-kana 93 corresponding to the reading taiki", the 
first candidate of the table of candidate character corre- 
sponding to "4128" of the word dictionary 14 are hira- 
kana 94 corresponding to the reading "taikiyo" and the 
first candidate of the table of candidate character corre- 
sponding to "41 281 " of the word dictionary 14 are hira- 
kana 95 corresponding to the reading toukiyou". Thus, 
by key entering "41281", each time the respective key 
is operated, hira-kana 91, 92,. ..,93 will be displayed as 
shown in Fig. 72. It is obvious that hira-kana is displayed 
in response to the key operation without using the con- 
version/next candidate key and, moreover, the operator 
may confirm a correct input. 

Additionally, performing the processing of the flow- 
chart shown in Fig. 25 according to the fifth embodiment, 
a predetermined number of existing candidates are tak- 
en from the word dictionary 1 4 and output to the retrieval 
result character output buffer 43 with selected number. 
Thus, candidate Chinese characters 96 - 99 corre- 
sponding to the numeric string "41281" are displayed 
with the numeral 1 to 4 for selection on the display 
screen of the display section 1 02 as shown at the bottom 
of Fig. 7. The control section 40 waits for the input of 
selection number and when any number'is input, con- 
firms that candidate character. If the selection number 
is not entered, it detects the operation of the next can- 
didate key, and when the next candidate key is operat- 
ed, increases the code pointer 42 by the said predeter- 
mined number of candidates (four in the example of Fig. 
75 above) and proceeds to the retrieval of another can- 
didate. Thus, in this embodiment, when a plurality of 
candidates exist, they are displayed simultaneously for 
selection so as to facilitate a rapid decision of candidate 
characters. 

Moreover, when the composition of the foremen- 
tioned sixth embodiment to the character input device 
corresponding to Japanese input, the display control 
section 17 displays Chinese characters 55 correspond- 
ing to toukyou", Chinese characters 56 corresponding 
to teikyou". Chinese characters 57 corresponding to 
toukyu" and Chinese characters 58 corresponding to 
the next candidate at the transparent electrode 52 of the 
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r display screen of the display section 102. If the opera- 
tion of the rtext candidate is detected, the display pointer 
is modified, it increases the code pointer 42 by the said 
predetermined number of candidates (three in the ex- 
ample of Fig. 76 above) and proceeds to the retrieval of 5 
another candidate. In other words, if the pointer for dis- 
playing the candidate in respect of candidate string of 
the corresponding table of the word dictionary 14E and 
the pointer for retrieval of candidate character of the cor- 
responding table of the word dictionary 1 4 are common, 10 
by advancing both of them by three, the next three can- 
didates are taken out and displayed, if they exist. Thus, 
when a plurality of candidates exist, they are displayed 
simultaneously for selection on the touch panel 50 so 
as to facilitate a rapid decision of candidate characters, is 

In the said character input corresponding to Japa- 
nese input, a cursor C is displayed as shown in Fig. 77 
for correcting the input character or others as in the com- 
position of Fig. 28 and the keyboard 11 is provided with 
cursor shift keys 61 . 62 and a delete key 63. Here, based 20 
on character input and cursor shift keys operation infor- 
mation , the display control section 1 7 controls the cursor 
pointer according to the program shown in the flowchart 
of Fig. 29. In anomaly processing, it is designed to dis- 
play input numeral or input numeric string so as to en- 25 
sure the correction at this point. I n other words, in anom- 
aly processing, the numeric string set in the string input 
buffer 41 is delivered "to the display control section 17. 
After the correction, if the conversion/next candidate key 
is operated, the processing after the step S23 of the 30 
flowchart of Fig. 1 4 will be executed. This allows to cor- 
rect a miss input appropriately 

In an embodiment of the character input device cor- 
responding to Japanese input adopting the composition 
of the seventh embodiment, by deleting the last charac- 3S 
ter of a string, for instance, a postpositional particle of 
Japanese or other words attached to a noun, it is ex- 
pected that it agrees with a candidate character regis- 
tered in the word dictionary 14. In other words, the input 
string is corrected automatically even in Japanese input. 40 

Moreover, in an embodiment of the character input 
device corresponding to Japanese input adopting the 
composition of the eighth embodiment, miss input keys 
are replaced by adjacent keys for re -conversion and au- 
tomatic correction. 4S 

Fig. 78 is a composition diagram of the character 
input device corresponding to Japanese input provided 
with a function to transmit character codes with in the 
range in response to the capacity of the partners termi- 
nal. That is to say, Japanese may be noted in a plurality so 
of notification including hira-kana, kata-kana, alphabetic 
notation shown in hira-kana matrix or Chinese character 
and not all terminals assume all these notifications. In 
other words, to assume all these notifications, the ter- 
minal should be provided with a dictionary for this noti- ss 
fication and a pattern memory for patterning this execu- 
tion code, so it is composed to treat only a desired range 
of notification considering cost or other factors. In this 



embodiment, a character range information table 75 is 
connected to the central control section 1 3 for storing 
previously the character range (up to kana, or including 
Chinese character) which can be treated in response to 
the identification information (for instance, telephone 
number) of the terminal as shown in Fig. 79. The central 
control section 1 3 constitutes a range information acqui- 
sition means 76 for obtaining range information from the 
character range information table 75 and delivering it to 
the dictionary retrieval section 15 constituting a charac- 
ter conversion means. 

The central control section 1 3 constituting the range 
information acquisition means 76 obtains range infor- 
mation by performing the program of the flowchart of 
Fig. 80, in other words, detects if the interlocutor is spec- 
ified (S61). In this embodiment, before entering the 
mode of character input device, it directs to input ac- 
cording to the interlocutor specification by, for instance, 
a special number for entering the identification informa- 
tion (telephone number) of the terminal. The central con- 
trol section 13 takes it (S62), retrieves the character 
range information table 75 for obtaining range informa- 
tion indicating the character range which the corre- 
sponding partner's terminal may handle with (S63). 
Such obtained range information is stored in a register 
with the said identification information (telephone 
number) (S64). Thereafter, it proceeds to the retrieval 
routine of the word dictionary 14. 

Fig. 81 is a flowchart corresponding to the program 
the control section 40 of the dictionary retrieval section 
15 in this character input device. In this embodiment, 
the processing up to the detection of candidate charac- 
ter or candidate string in the step S26 is similar to the 
first embodiment. But when a candidate is detected, it 
detects if the partner's terminal can treat Chinese-char- 
acter or not referring to the said register (S60) and if the 
availability is negative, it selects a candidate in kana 
code (S61). In this case, Chinese character code may 
be selected for attached notification. Thus, if the part- 
ner's terminal can not deal with Chinese character, can- 
didates in kana are selected (with the attached Chinese 
character notification if the accompanying notification is 
available on the embodiment) for display. 

When the input character is confirmed as men- 
tioned above, string code and identification information 
of the partner's terminal stored in the said register are 
delivered from the character input/output section 7 to 
the communication control section 6 as shown in Fig. 2 
and then call and data transmission will be realized be 
means of transmission/reception section 3 and antenna 
5. Thus, character conversion is realized in response to 
the capacity of the partner's terminal, appropriate codes 
are transmitted so as to avoid inability of the processing 
at the partner's terminal. When identification information 
not registered in the character range information table 
1 5, it will be processed as if it is impossible to deal with 
Chinese character. In other word, processing is per- 
formed by a lower function to prevent inability of the 



23 



45 



EP 0 732 646 A2 



46 



processing at the partner's terminal. 

In this character input device, the range is deter- 
mined by the ability of Chinese character treatment 
however, ranges may be divided by up to numeral, or 
up to alphabetic notation by hira-kana matrix, or up to s 
non standard character by the same type, or others. In 
these cases, range information of the table is also sub- 
divided in correspondence. In such case (at it is the case 
for this embodiment), the dictionary should be com- 
posed according to the lower function of treatment ro 
Namely, kana code should be provided for the same 
word in addition to candidates in Chinese character. Nu- 
meric candidate, roman letter candidate are also pre- 
pared to constitute a dictionary. 

Moreover, while in this embodiment, range informa- is 
tion is prepared in advance, the content of this character 
range information table 75 may be updated. For this, for 
instance, a special number may direct to update the con- 
tent of the character range information table 75 for en- 
tering a pair of interlocutor identification information and 20 
range information. Thus, the central control section 13 
updates the content of the character range information 
table 75. If the identification information concerns the 
same interlocutor, the information will be substituted and 
if it concerns a new interlocutor, the information will be 25 
newly registered. Additionally, a protocol may be estab- 
lished before the communication with the partner's ter- 
minal for obtaining range information by DTMF (dual 
tone mufti frequency) signal or, the switching network 
may send the range information obtained from the part- 30 
ner's terminal using a control channel. In these cases 
also, it is possible to transmit advantageously message 
or other character codes in correspondence with the ca- 
pacity of the partner's terminal. 

Even with a character input device corresponding 35 
to Japanese input, it is possible to display a restricted 
number of candidate character or candidate string for 
facilitating the selection by including property informa- 
tion in the word dictionary 14 and constituting as shown 
in Fig. 82. Fig. 82 illustrates a part of the content of the 40 
word dictionary 14 composing the dictionary means - 
310. In correspondence to numeric codes by the oper- 
ation of the ten key 103, character or string in kana, char- 
acter of string in Chinese character of others, or property 
information such a place name, person's name, associ- 45 
ation name or others concerning candidates of said 
character or string in Chinese character or others are 
stored. In this example, only one property information is 
stored for the candidate of said character or string in 
Chinese character or others, two or more property infor- so 
mation may be stored. For instance, the property "place" 
may be property "place name" and the property action" 
may be attributed to "give me" belonging to the property 
"general". The practical composition of this word diction- 
ary 14 is as described using Fig. 11 to Fig. 13. 55 

Even when there is a plurality of character or string 
candidates corresponding to the input numeral or nu- 
meric string, only character or string candidates satisfy- 



ing the specified property information are selected. for 
display by means of the composition and the operation 
as described referring to Fig. 37 to Fig. 46. Thus the 
operator may effectively obtain the word of the desired 
conversion result among relatively restricted number of 
candidates. 



Claims 

1 . A character input device characterized in that it has; 

dictionary means (310) for storing input char- 
acter or input character string and candidate 
character corresponding to the input character 
or candidate character string corresponding to 
the input character string, input means(300) for 
entering characters or character string includ- 
ing a plurality of keys to which a plurality of 
characters are distributed, a conversion/next 
candidate key for designating character con- 
version and a decision key for deciding the des- 
ignated conversion, 

output means(330) for at least displaying and 
outputting candidatecharacter or candidate 
character string obtained as the result of con- 
version, and character conversion means(320) 
for obtaining candidate character or candidate 
character string by retrieving said dictionary 
means(31 0), with respect to the input character 
or input character string entered from said input 
means(300), and for transmitting this candidate 
character or candidate character string to said 
output means(330). 

2. A character input device characterized in that it has; 

dictionary means(310) for storing input numeral 
or input numeral string and candidate character 
corresponding to the input numeral or candi- 
date character string corresponding to the input 
numeral string, 

input means(300) for entering characters or 
character string including a ten key to which a 
plurality of characters is distributed, a conver- 
sion/next candidate key for designating charac- 
ter conversion and a decision key for deciding 
the designated character conversion, 
output means(330) for at least displaying and 
outputting candidate character or candidate 
character string obtained as the result of con- 
version, and 

character conversion means(320) for obtaining 
candidate character or candidate character 
string by retrieving said dictionary means(310), 
with resp ect to the input numeral or input nu- 
meral string entered from said input mean s 
(300), and for transmitting this candidate char- 
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acter or candidate character string to said out- 
* putJmeans(330). 

A character input device claimed in claim 1 or 2 
characterized in that it has; 

code sending means(15),(40) for detecting a 

(300) to which characters are distributed if said key 
is operated, and for transmitting said code to the 
output means(330). 

A character input device of claim 2.characterized in 
that when a key of the input means(300) to which 
characters are distributed is operated, said charac- 
ter conversion means(320) retrieves said dictionary 
means (3l0)to obtain candidate character or can- 
didate character string corresponding to the numer- 
al entered, and transmits this candidate character 
°33?) nd ' date ° haracter strin 9 to said output means 

A character input device of claim 1 or 2.character- 
ized .n that said dictionary means(310) stores can- 
d.date characters or candidate character strings in 
a prescribed order, and when a key of said input 
means(300) to which characters are distributed is 
operated, said character conversion means(320) 
retneves said dictionary means (310)toobtain a first 
cand.date character or candidate character string 
and transmits this candidate character or candidate 
character string to said output means(330). 

6. A character input device claimed in any one of 
cla,ms 1 to 3, characterized in that said character 
conversion means(320) retrieves said dictionary 3s 
means(3l0) for obtaining candidate character or 
candidate character string and. if a plurality of can- 
didate characters or candidate character strings is 
found, transmits these candidate characters or can- 
didate character strings to said output means(330) 
by a predetermined number for display, and the de- 

S™ mpri r a eandwai- seiec,ion means 

( 1 03(#)). (50) for selecting one of the plurality of can- 
didate characters or candidate character strings 
displayed on said output means(330). 
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tection means(40) and the display position of 
candidate character or candidate character 
string. 

A character input device claimed in any one of claim 
1 , characterized in that it has; 

modification means(60) for modifying the in- 
put character or input character string, when candi- 
date character or candidate character string can not 
be obtained in the processing of said character con- 
version means(320). 

A character input device of claim S.characterized in 
that the mediation means(60) deletes a final char- 
acter of the input character string so that the input 
character string is modified. 

1 0. A character input device of claim 8 characterized in 
that said modification means(60) comprises a can- 
didate table(70) of keys which might be operated 
erroneously during the key operation and modifies 
the input characters or input character strings ac- 
cording to said candidate table (70). 

25 11. A character input device claimed of claim 1 
characterized in that it has; 

transmission means(3) fortransmitting the con- 
firmed characters or character strings, and 

range information acquisition means(76) for 
obtaining range information of character codes 
which can be processed by a party to be called 
wherein said character conversion means(320) 
retrieves said dictionary means (310) based on 
the range information of the receiving party ter- 
minal obtained from the said range information 
acquisition means(76). 

40 1 2. A character input device claimed of claim 1 charac- 
terized in that it has; 
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7. A character input device of claim 1 characterized in 
that it has; 

a touch panel(50) provided in the display area 
of the candidate character or candidate char- 
acter string output by said output means(330) 
position detection means(40) for detecting the 
input operation position on this touch panel 
(50), and 

decision means(IS) for confirming the conver- 
sion result based on the corresponding relation 
between the result detected by this position de- 
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transmission means(3) fortransmitting the con- 
firmed character or character string, and 
range information table(7S) for correlating iden- 
t.f.cat.on information of a party to be called to 
the range information of the character codes 
which can be processed, 
wherein the dictionary means(3l0) is retrieved 
by the character conversion means(320) based 
on the range information obtained from said 
range information table(75) according to the 
identification information of the party. 

* 1 3. A character input devicecharacterized in that it has; 

dictionary means(3l0).(i4E) storing the corre- 
spondence of input character or input character 
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string corresponding to candidate character or 
candidate character string obtained as a result 
of conversion and attribute information thereof, 
input means(300) for entering characters or 
character strings and necessary information in- 
cluding a plurality of keys to which a plurality of 
characters are distributed, a conversion/next 
candidate key for designating character con- 
version and a decision key for confirming the 
conversion result, 

output means(330) for at least displaying and 
outputting the candidate character or candidate 
character string as a result of conversion; and 
attribute specification means(350),(13A) for 
specifying the attribute of input character or in- 
put character strings based on information to 
be entered from the said input means(300), and 
character conversion means(320) for obtaining 
the candidate characters or candidate charac- 
ter strings corresponding to the specified at- 
tribute information specified by said attribute 
specification means(350),(1 3A) by retrieving 
the dictionary means(310),(14E), and for sup- 
plying said output means(330) with the ob- 
tained candidate character or candidate char- 
acter string, with respect to one of characters 
corresponding to keys entered by said input 
means(300) and to character string corre- 
sponding to a plurality of keys. 

1 4. A character input device of claim 1 3,characterized 
in that it has; 

instruction content memory(77) for storing the 
correspondence of a plurality of modes and the 
instruction content for obtaining the attribute, 
wherein the attribute specification means(350), 
(1 3A) detects the mode in process, and obtains 
the instruction content corresponding to the de- 
tected mode from said instruction content 
memory(77), thereby for obtaining the attribute 
of characters or character strings concerned 
with the input base on said concerned instruc- 
tion content. 

15. A character input device of claim 13 or "^charac- 
terized in that it has; 

a cursor displays means(1 3A) for displaying on 
said output means(330) a cursor position indi- 
cating the position of character or character 
string being input during the input of character 
or character string; 

a cursor position memory(78) storing correlat- 
ed attribute information of characters or char- 
acter strings corresponding to the cursor posi- 
tion, and 

wherein said attribute specification means 



(350),(13A) obtains the attribute of the charac- 
ters or character strings based on the cursor 
display position displayed on said cursor dis- 
play means(1 3 A) and the content of said cursor 
s position memory(78). 

16. A character input device claimed in any one of 
claims 1 3 to 15, characterized in that said attribute 
specification means(350),(13A) obtains the at- 
10 tribute of the input characters or character strings 
in accordance with the instruction content of the at- 
tribute of the characters or character string s en- 
tered from the input means(300). 

1$ 1 7. A character input devicecharacterized in that it has; 

input means(300) for inputting a character 
code, and provided with a plurality of keys to 
which one or more characters is allocated, sen- 
20 tence head distinction means(132) for distin- 

guishing a sentence head based on code ar- 
rangement corresponding to keys entered from 
said input means (300), 

capitalization means(1 33) for converting a pro- 
25 vided character code into a capital character 

code and for outputting the coverted character 
code, output means(330) for at least displaying 
and outputting the characters corresponding to 
a provided character code, and 
30 switching means(1 34) for selecting one of out- 

putting the converted character code to said 
output means(330) through the said capitaliza- 
tion means(133) and outputting the provided 
character code based on the distinction result 
35 from said sentence head distinction means 

(132). 

1 8. A character input devicecharacterized in that it has; 

40 dictionary means{31 0) for storing input charac- 

ters or input character strings and candidate 
characters corresponding to the input charac- 
ters or candidate character strings correspond- 
ing to the input character strings, 

45 input means (300) for entering characters or 

character strings including a plurality of keys to 
which a plurality of characters are distributed, 
a conversion/next candidate key for designat- 
ing character conversion and a decision key for 

so confirming the designated character 

conversion T 

character conversion means(320) for obtaining 
candidate characters or candidate character 
strings by retrieving the said dictionary means 
55 (31 0), with respect to the input characters or in- 

put character strings, 

sentence head distinction means(132) for dis- 
tinguishing the sentence head based on code 
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arrangement corresponding to keys entered 
from said input means (300) and code arrange- 
ment in response to said character conversion 
means(320), 

capitalization means(l33) for converting the s 
obtained character code into a capital character 
code, 

output means(330) for at least displaying and 
outputting the characters corresponding to the 
obtained character code, and io 
switching means(1 34) for selecting one of out- 
putting the converted character code to said 
output means(330) through the said capitaliza- 
tion means(133) and outputting the obtained 
character code, depending on the distinction is 
result of said sentence head distinction means 
(132). 

>. A character input device of claim 17, characterized 
in that, when one or more space code exists ahead 20 
of a character or a period code exists ahead of a 
return code, the sentence head distinction means 
(132) determines the character to be the sentence 
head character 

25 



30 



35 



40 



45 



SO 



55 



27 



EP 0 732 646 A2 



FIG.1 



104A RECEIVER 






ABC 


DEF 




I 2 I 


I 3 | 


GHI 


JKL 


MNO 


i « i 


i « i 


i • r 


PRS 


TUV 


WXY 


I r | 


i • i 


i • i 


CONVERSION 


QZ 


DECISION 


I * I 


I o I 


I * ! 






101 HANDSET 



102 DISPLAY 
SECTION 



103 TEN KEY 



105A MOUTHPIECE 



28 



EP 0 732 646 A2 



W- — 5 



FIG.2 



TRANSMISSION/ 
RECEPTION 
SECTION 



COMMUNICATION 
CIRCUIT 



COMMUNICATION CONTROL SECTION 



CHARACTER INPUT/OUTPUT SECTION 



104 

_J 

RECEIVER 



MOUTHPIECE 



105 



1 CONTROLLER 




29 



EP 0 732 646 A2 



< 
LU 




30 



EP 0 732 646 A2 




31 



EP 0 732 646 A2 



in 

(5 
ll 




32 



EP 0 732 646 A2 



FIG.6 



SET J 
VALUE I 



MEM1 


MEM2 


OUT 


OUT 
2 


OUT 


OUT 
-.9 


2 


1 


0 


0 


1 




1 


» ^ ■■ 


ii 2 m 


" 3 " 


1 


1 




1 


■■ ^ <i 


" 5 " 


•• 6 .. 


1 


1 




1 


■I y ii 


M Q I. 


" 9 " 


1 


1 




1 


" * " 


" 0 " 


" #" 








M2 


0 


1 


1 








M1 


1 


o- • 


1 








MO 


1 


1 


0 



SET 
VALUE 



VALUE OF 
LATCH 25 



33 



EP 0 732 646 A2 



FIG.7 

START KEY READING^) 



OUTPUT 0 TO M01.2 S1 

I I n f S2 

| WAIT UNTIL ONE OF OUTO-3 BECOME 0 ^ 



WAITImS 



S3 



\ MAKE READING STATE MEM1 UP TO OUT1 -3 j ~ S4 




SET 0 ONLY MO AND SET 0 IN MEM2 J~ S7 

S8 

UP TO -—<^ 
OUT1- 




YES 



SET 0 ONLY M1 AND SET 1 IN MEM2 | ~ S9 




SET 0 ONLY M2 AND SET 2 IN MEM2 | — S11 




S13 



S14 



STORE CONTENT OF OUTO-3 IN MEM1 



S MEPt.X CENTRA »- CONTROL 
DEVICE WITH KEY CODE 
OBTAINED BY RETRIEVAL RESULT 



RETRIEVE TABLE BASED ON 
MEM1 AND MEM2 




34 



EP 0 732 646 A2 



FIG.8 



CHARACTER 
FONT MEMORY 



DISPLAY FONT DATA 



DISPLAY POSITION DATA 



EXPANSION START 



POSITION DATA 



■31 



CHARACTER FONT 
EXPANSION 
SECTION 



LEAD 



IMAGE 
MEMORY 



CHARACTER 
POSITION 
MEMORY 



OUTPUT DATA 
BEING DISPI AVFn 



32 



33 



16 



(LCD) 
DISPLAY DEVICE 



■34 



35 



EP 0 732 646 A2 



2° 

HI 

CO 



O 

LL 



> 
SI 

Q 



< 

a 



tutu 

o? 
oo 

CL 



5 

Ul 

z 



UJ 



2g6 
S8« 



Z 

o 

O 
LU 
<0 

-J 
o 

CC 
Z 

o 
o 



rd O 



^ccccS 



m CC 




36 



EP 0 732 646 A2 



FIG.10 



14E 



CODE 


WORD 


OTHER DICTIONARY 
INFORMATION 


86596 


Tokyo 


* * * * * * 


566366 


London 


****** 


92824 


watch 


****** 


25625 


clock 


****** 


5 


s 





FIG.11 



SINGLE CHARACTER WORD 



2 CHARACTER WORD 



3 CHARACTER WORD 



4 CHARACTER WORD 




5 CHARACTER WORD 



n CHARACTER WORD 



37 



EP 0 732 646 A2 



FIG.12 



5 CHARACTER 





BRANCH 


* * 


* * * 


BRANCH 


2 5 


6 2 5 


BRANCH 


* * 


* * * 





38 



EP 0 732 646 A2 



a 

"I 
ZO 

22 



CQ 
O 

UJ 



O 

UJ 



QQ<I 
g59o 

U ZQ2 

cc<z< 

UJU<CC 
SzU.IL 

«QQ 

XUJZZ 
U-JUJLU 

ceo com 
tooo 

COCOLUUJ 



a. a 

I- ca 

zz 



NBP 




NBP 


NTP 






NTP 


FOLLOWING 
NUMERAL 






FOLLOWING 
NUMERAL 


TABLE 




TABLE 



CO 



UJ 

CQ 
< 



o 



LU 

— i 

CQ 
< 



O 

o 




39 



EP 0 732 646 A2 



FIG.14 



RETRIEVAL ROUTINE^) 



CLEAR STRING INPUT BUFFER | S21 

S22 




CODE POINTER RESET 



]—S24 



SET DATA SELECTOR RETRIEVE S25 



S26 



COMPARISON 
OF CODE AND INPUT 
.CHARACTER 



DIFFERENT 



SAME 



S30 



0H 



r 



S27 



NEXT CODE POINTER 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 



NO 





S29 



OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 



(^TO ANOMALY PROCESSING ^ 



( CONVERSION PROCESSING^ 
V CONFIRMATION J 



40 



EPO 732 646 A2 



FIG.15 



INPUT CHARACTER 



ST1 



clock 



\ 



ABC 



DEF 



JKL 



MNO 



PRS 



TUV 



9 

I WXY 



^CONVERSION 



QZ 



# 

DECBKM 



103E 



A J M A J 
B K N B 



ST2 S [c] [l] [o] [c] L 



/ 



S75 



ST3 



ST4 



CONV. 



'block" ^ 



CONV 



"clock' 



DECISION 



clock 



41 



EP 0 732 646 A2 



Ui 

OQ 
< 



X 
ui 
z 

o 



CM 
CO 

in 

CM 

15 



CL 
CO 



OL 
I- 

z 



O; 
u. 



c© 
to 

CM 
X 

o 
< 

GC 
CD 



CO 

CO S 
ui £ 

GC co 
Q 
O 
< 



X 

o 
z 
< 

GC 
CD 

I- 
X 
UJ 

z 



X 

o 
z 
< 

cc 

CQ 

H 
X 
UJ 

z 

o 



CD 
O 
UJ 



CO 

O 

UJ 



u. 
u. 



>CM 

cc 
o 
< 



75EA 




7618 


O 












CM 


lZ 






LL 


CO 






CO 




■ 




CM 



CD 
CM 



LO 



CD 
co 



CO 
CO 



CO 



o 

CO 



CO 
CO 



UJ 

Q 
O 
O 

GC 
UJ 

< 
< 

o 

O 

z 

3 

O 
u. 

z 

< 

CD 
O 
Q 



CO 
O 
CO 



a 

lZ 

CO 



CO 



o 
o 



< 

00 

o 



o 
o 

Q 
Z 



CM 
CO 
LO 
CM 

X 

o 
z 
< 

GC 
CD 



to 

CM 
CO 
CO 
CM 



O 

Z 
< 

GC 
CD 



42 



EP 0 732 646 A2 



FIG.17 



c 



RETRIEVAL ROUTINE 



CLEAR STRING INPUT BUFFER 



( 



S21 



WAIT STRING INPUT 



SI 00 



PRESSED NUMERAL TO 
DISPLAY CONTROL SECTION 



) 




PROCESSING OF 
CENTRAL 
CONTROL 

SECTION- 



CODE POINTER RESET 



SET DATA SELECTOR 



S24 



S25 



■S26 



COMPARISON 
OF CODE AND INPUT 
CHARACTER 



DIFFERENT 



SAME 



S30 



r_ 



S27 



NEXT CODE POINTER 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 



S3 7 



S32 



NO 




YES 




S29 



OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 



c 



TO ANOMALY PROCESSING 



CONVERSION PROCESSING 
CONFILMATION 



43 



EP 0 732 646 A2 



FIG.18 



102 DISPLAY 
SECTION 



IMMEDIATELY^AFTERNUMERAL. 



IMMEDIATELY AFTER NUMERAL 
(5) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(6) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(5) KEY INPUT 



IMMEDIATELY AFTER CONVERSION 
KEY INPUT 



44 



EP 0 732 646 A2 



FIG.19 



c 



RETRIEVAL ROUTINE 



CLEAR STRING INPUT BUFFER 



S21 



WAIT STRING INPUT 



S22 



S110 



REPRESENTATIVE CHARACTER 
CORRESPONDING TO PRESSED 
NUMERAL KEY TO 
DISPLAY CONTROL SECTION 



\ PROCESSING BY 
\ CENTRAL 
CONTROL 
/ SECTION 




CODE POINTER RESET 



S24 



SET DATA SELECTOR 




DIFFERENT 



r S2 7 

S30 00"* NEXT C0DE PQ'N TER | 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 



S31 




YES 



S32 




S29 



OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 



(\p ANOMALY PROCESSING ^ 



f CONVERSION PROCESSING \ 
V CONFIRMATION J 



45 



EP 0 732 646 A2 



FIG.20 



102 DISPLAY 

SECTION 

IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(5) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(6) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(5) KEY INPUT 



IMMEDIATELY AFTER CONVERSION 
KEY INPUT 



46 



EP 0 732 646 A2 



FIG.21 



0 



RETRIEVAL ROUTINE 



CLEAR STRING INPUT BUFFER 



S21 



WAIT STRING INPUT 



S22 



r 



S33 



DELIVER TO ACTUAL 
RETRIEVAL RESULT 
DISPLAY 



CODE POINTER RESET 



SET DATA SELECTOR 



S24 



S25 



■S26 



COMPARISON 
OF CODE AND INPUT 
CHARACTER. 



SAME 



DIFFERENT 

1 r S2 7 

(A^* NEXT CODE POINTER 



S30 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 





S29 



OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 




T t co T 

^TO ANOMALY PROCESSING ^ 



C CONVERSION PROCESSING^ 
V CONFIRMATION J 



'47 



EP 0 732 646 A2 



FIG.22 



102 DISPLAY 
SECTION 

IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(3) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(3) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(7) KEY INPUT 



IMMEDIATELY AFTER CONVERSION 
KEY INPUT 



48 



EP 0 732 646 A2 



FIG.23 




TAKE CODE BY PREDETERMINED NUMBER OF 
CANDIDATE AND OUTPUT TO CHARACTER 
OUTPUT BUFFER WITH RETRIEVAL RESULT 
SELECTION NUMERAL 



NO 




S30-A 



YES 



CORRESPONDING 
CANDIDATE CONFIRMED 



INCREMENT CODE POINTER BY 
PREDETERMINED NUMBER 
OF CANDIDATE 




S27-A 



49 



EP 0 732 646 A2 



FIG.24 



The bar 



r 



102 DISPLAY 
SECTION 



12 3 
bar cap car 



50 



EP 0 732 646 A2 



CO 



3l'e 

lis 



m 

CM 

CD 

KJL 




51 



EP 0 732 646 A2 



FIG.26 



c 



RETRIEVAL ROUTINE 



CLEAR STRING INPUT BUFFER 




CODE POINTER RESET 



SET DATA SELECTOR 



S24 
S25 



S26 



COMPARISON 
OF CODE AND INPUT 
CHARACTER^ 



DIFFERENT 



OUTPUT CODE TO LCD 
DISPLAY BUFFER 



r 



S27-A 



SAME _ S30-A 

' NEXT CODE POINTER 



CANDIDATE GROUP 
LCD DISPLAY 



S36 
■S37 



COORDINATES ACQUISITION 
BY TOUCH PANEL 





S29 



OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 



S38 



POSITION 
-> 

NEXT 
CANDIDATE 



DISPLAY POINTER 
CHANGE 



V 



S39 



C 



TO ANOMALY PROCESSING 



CANDIDATE 




CHARACTER 


/-S40 



CONVERSION PROCESSING 
CONFILMATION 



52 



EP 0 732 646 A2 



FIG.27 




102 DISPLAY 
SECTION 



53 52 



FIG.28 




102 



6 1 /~ 6 2 f- 63 



DEL 



53 



EP 0 732 646 A2 



FIG.29 



C CURSOR CONTROL J 




YES 



S43 



S44 



S42 



CURSOR POINTER 
INCREASE/DECREASE 

DEPENDING ON 
CURSOR SHIFT 
DIRECTION 



CURSOR POINTER 
INCREMENTED 




54 



EP 0 732 646 A2 



CO 




>-</> 
<2 

U.UJ 

o 



CO 

o 

LL 




55 



EP 0 732 646 A2 



FIG.31 



(^RETRIEVAL ROUTINE^) 



CLEAR STRING INPUT BUFFER, 
CLEAR RE-RETRIEVAL SW 



WAIT STRING INPUT 



S48 



S22 




RE-RETRIEVAL 



CODE POINTER SET 



3 



SET DATA SELECTOR 



S24 



S25 



■S26 

COMPARISON~"*\^ DIFFERENT 
OF CODE AND INPUT ^^yii^fcHfcNT 

CHARACTER 



SAME 



S30 



S27 



NEXT CODE POINTER 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 





S29 



/7>. OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 



INFORMATION 




DELETE LAST CHARACTER 



r 



S47 



RE-RETRIEVAL SW ON 



( CONVERSION PROCESSING 
V CONFILMATION 



3 



c 



RE-RETRIEVAL 



c 



TO ANOMALY PROCESSING 



56 



EP 0 732 646 A2 



CM 
CO 

CD 

Li. 




57 



EP 0 732 646 A2 



FIG. 33 



KEY TYPE 


CANDIDATE ORDER 
(PMEM) 




1 


2 


3 


4 


1 


2 


4 


5 




2 


1 


5 


3 




3 


2 


6 


5 




4 


1 


5 


7 




5 


2 


6 


8 


4 


6 


3 


5 


9 




7 


4 


8 


5 




8 


7 


5 


9 


0 


9 


6 


8 


0 




0 


8 









58 



EP 0 732 646 A2 



FIG.34 



c 



RETRIEVAL ROUTINE 







CLEAR STRING INPUT BUFFER, 
CLEAR PMEM AND KMEM 






WAIT STRING INPUT 



S50 
S22 




< 



RE-RETRIEVAL 



CODE POINTER RESET 



SET DATA SELECTOR, RETRIEVAL 



S24 

~S25 



S26 



COMPARISON 
OF CODE AND INPUT 
CHARACTER. 



DIFFERENT 



SAME ^-S30 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 





1 


, r S27 


0- 


NEXT CODE POINTER 





S29 



OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 



c 



TO ANOMALY PROCESSING 



C CONVERSION PROCESSING \ 
V CONFIRMATION / 



59 



EP 0 732 646 A2 



FIG.35 



PRE-ANOMALY PROCESSING 



INCREMENT PMEM BY +1 



S51 



S52 

TABLE V Ec 
PMEM FILLED WITH Yfe5> 
CONTENT 

9 




YES 



S56 



OBTAIN CHARACTER TO BE 

CORRECTED FROM 
CHARACTER INDICATED BY 
KM EM AND PMEM 



c 



TO ANOMALY PROCESSING 



3 



REPLACE CHARACTER IN 
CHARACTER BUFFER 



S57 



c 



RE-RETRIEVAL 



3 



60 



EP 0 732 646 A2 



FIG.36 



r 



104A RECEIVER 



o o 



o o 



TELEPHONE NUMBER 

REGISTRATION 

BELONGS TELEPHONE 
NAME TO ADDRESS NUMBER 



3 C 
3 C 
3 C 



3 c 
3 C 



3 C 



101 HANDSET 



102 DISPLAY 
SECTION 




103 TEN KEY 



105 A MOUTHPIECE 



61 



EP 0 732 646 A2 



CO 

CD 

LL 




62 



EP 0 732 646 A2 



FIG.38 



CODE 


CANDIDATE 


PROPERTY 
INFORMATION 


9274464866 


Washington 


PLACE.PERSON'S NAME 


86596 


Tokyo 


PLACE (PLACE NAME) 


566366 


London 


PLACE (PLACE NAME) 


639 


new 


GENERAL 


2665 


DOOK 


GENERAL 


5646 


John 


PERSON'S NAME 


263739 


Andrew 


PERSON'S NAME 


8674422 


Toshiba 


ASSOCIATION 


272624 


branch 


ASSOCIATION 


6666 


noon 


TIME 


16125625 


1 O'clock 


TIME 


26125625 


2 O'clock 


TIME 


<>. 







EP 0 732 646 A2 



FIG.39 



f 77 INSTRUCTION CONTENT MEMORY 



MODE 



COMMUNICATION 



DATA COMMUNICATION 



CHARACTER INPUT 



TELEPHONE NUMBER 
REGISTRATION 



FIXED PHRASE 1 
RETRIEVAL 1 



RETRIEVAL 2 



RETRIEVAL 3 



PROPERTY 
INSTRUCTION CONTENT 



INSTRUCTION BY KEY INPUT 



aaa 



bbb 
PLACE NAME 



ASSOCIATION NAME 



ccc 



64 



EP 0 732 646 A2 



FIG.40 



- 70 CURSOR POSITION 
ADDRESS 7 MEMORY 



aaa 



bbb 



ccc- 



MODE 


CURSOR 
COORDINATES 


PROPERTY 


TELEPHONE 
NUMBER 
REGISTRATION 


X1 ~ x 2 


PERSON'S NAME 


X 3 ~X4 


ASSOCIATION NAME 


x 5 ~ x 6 


PLACE NAME 


x 7 ~ x 8 


NUMERAL 


FIXED 
PHRASE 1 


X13~X 14 


TIME 


X 15 ~ X1 6 


PLACE NAME 


X21 ~ x 22 


ACTION 









65 



EP 0 732 646 A2 



FIG.41 



— FIXED PHRASE 1 — 
ACTION TIME PLACE 



See 


you at 


1 O'clock 


in 
at 


London 










l A 



X21 X22 X13 X14 X15 X16 



FIG.42 



— RETRIEVAL 1 



PLACE 



persons live 



in 
at 



FIG.43 



— RETRIEVAL 2 — 



persons belong to 



66 



EP 0 732 646 A2 



FIG.44 




OBTAIN PROPERTY 
INFORMATION BASED 
ON INSTRUCTION 
CONTENT MEMORY 

AND CURSOR 
POSITION MEMORY 



REGISTER 
"NO PROPERTY" 
IN INPUT WORD 
PROPERTY 
STORING SECTION 





r 


SET PR( 
INFORMATK 
WORD PF 
STORING 


3PERTY 
DN IN INPUT 
JOPERTY 
SECTION 



S74 



67 



EP 0 732 646 A2 



LO 

o 

ll 



> 

cc 

Q< 

si 

*5 




CO. 



-I a 



5- 



o< 
5Q 



ujO uj 



!5| 

moco 



>-0 



UJUJ 



oo 
a 



Ul 



cn 
ai 
cc 



z 
o 

5 

UJ 

<n 
«j 
o 
cc 
I- 
z 
o 
a 



114 

a. 



H2ZO 
UIO& 



Sfc 

DC 



i-zzq 



cc 

<-cn 

a 



cc 

UJ 

o 



< 

UJ 

(J 



.cccc2 
o8w 



68 



EP 0 732 646 A2 



FIG.46 



c 



RETRIEVAL ROUTINE 



CLEAR STRING INPUT BUFFER 



S21 



SET RETRIEVAL STATE HOLDING SECTION *~ S62 



WAIT STRING INPUT 




CODE POINTER RESET 



S24 



SET DATA SELECTOR 



S25 



SAME 



DIFFERENT 




YES 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 



S31 



DECISION 
JCEY PRESSED^ 

? 

(no 



YES 



RESET RETRIEVAL 
STATE HOLDING 
SECTION 



■S32 



NO. 



NEXT 
^CANDIDATE KEY" 
^PRESSED, 

[yes 



S29 



OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 



c 



TO ANOMALY PROCESSING 



f CONVERSION PROCESSING ^\ 
V CONFUTATION / 



69 



EP 0 732 646 A2 



FIG.47 



104A 








ABC 






I 1 I 






I 


I 3 I '; 


GHI 




JKL 




MNO 


. i * i 






I 


I 6 | 1 


: prs 




TUV 




WXY ! 


7 




I » 


I 


1 9 | : 


■ CONVERSION 


QZ 




DECISION 


! I * 






I 


I * l 













L 



I SPACE 



3 



67 



68 

O Q O 



102 DISPLAY 
SECTION 



1 03E TEN KEY 



1 1A KEYBOARD 



105 A 



70 



EP O 732 646 A2 



CO 



co- 



Ql> 
COW 



CO 



z 

g 

NZ 
□ < 

<uj 

CL 
< 

o 



00 

g 

Li. 



O 

5 CO 



i-ui 
I 2 

3 



CO 



> 

cc 

si 



>:_j 

<>o 

2Eo 

hhUl 



4" 

sis 

Q 



O 

is 

s 

< 



O 
UJ 

cn 
o 



o 
o 

< 



Ul 

o 



■3 



CO 



■St- 




71 



EP 0 732 646 A2 



FIG.49 



START ^) 



n = 1 



S201 



CAPITAL FLAG ON 



WAIT KEY INPUT 



KEY INPUT DETECTION 



CURSOR SHIFT 



CAPITAL FLAG OFF 



S202 



S203 



S204 



S205 



S206 



WAIT KEY INPUT 



KEY INPUT OETECTION 



S207 



S208 



S209- 



CURSOR SHIFT 



S217 



CAPITAL FLAG OFF 



n CHARACTER 
BEFORE CURSOR = OR«J 
(RETURN) ~ " 



S211 



n + 1 



r 



S215 



CAPITAL FLAG ON 



S216 



n = 1 



YES 



n CHARACTER 
BEFORE CURSOR 
- •> 



n CHARACTER 

BEFORE CURSOR 
= ? 



S212 

YES 



S213 

NO 



S214 



n = 1 



72 



EP0 732 646 A2 



FIG.50 



HIGHER 4 BIT-* 



LOWER 
4 BIT 





4 


5 


6 


7 


o 




p 




p 


1 


A 


Q 


a 


q 


2 


B 


R 


b 


r 


3 


C 


S 


c 


s 


4 


D 


T 


d 


t 


5 


E 


U 


e . 


u 


6 


F 


V 


f 


V 


7 


G 


w 


g 


w 


8 


H 


X 


h 


X 


9 


I 


Y 




y 


A 


J 


z 


i 


z 


B 


K 




k 




C 


L 




i 




D 


M 




m 




E 


N 




n 




F 


O 




o 





73 



EP 0 732 646 A2 




74 



EP 0 732 646 A2 



CM 

in 

d 

ll 




75 



EP 0 732 646 A2 



FIG.53 



This_is_a_pen. _That_is_a_book. 



FIG.54 



shift 



shift 



m m m m □ m m □ @ □ @ n m □ □ a i s a 



FIG.55 



cipi] s s 1 m H] □ B H □ S □ E 1 s □ □ 

capu a ^ e @ ei □ [o n □ @ □ u © m m □ 



FIG.56 

E 1 m If] □ m [|] □ @ □ [g ! i □ □ s 0 ® s 

mmnaniiioisiaa 



76 



EP 0 732 646 A2 



FIG.57 



104A RECEIVER 




*^9X*5 a»£<CtC ZisTV* ! 


! 




2 


I 3 I ' 


tz*>~z>Xt fcKfctaCD litM^li 




4 | 


5 


I « r 








■ 






I I 9 | 










I * I 


I o 


II * I 












tOy HANDSET 



702 DISPLAY 
SECTION 



703 TEN KEY 



705A MOUTHPIECE 



77 



1 



EP 0 732 646 A2 



</) 
Z 
< 
UJ 



00 

in 
O 

UL 




78 



EP 0 732 646 A2 



FIG.59 



K 



N 



H 



M 





I* 


•5 


X 


*5 


A 

A 


i 


1 1 


p 


n 






< 


It 


I— 


KA 




Wl 1 




r\w 




U 


f 






SA 


SI 


CI 1 


oc 


en 


tz 






T 




TA 


Tl 


TU 


TE 


TO 




IC 


& 


fe 




NA 


Nl 


NU 


NE 


NO 


(i 


t> 




/\ 


ft 


HA 


HI 


HU 


HE 


HO 


$ 




t? 


ft 




MA 


.Ml 


-MU 


ME 


MO 






W> 






YA 




YU 




YO 




U 




n 




1 RA 


Rl 


RU 


RE 


RO 



w 



WA 



WO 



79 



EP 0 732 646 A2 



FIG.60 



CODE 


KANA 


CHINESE 
CHARACTER 


OTHER DICTIONARY 
INFORMATION 


41281 








528 






5^5 4^ 


2814 








1132 








5 


5 







FIG.61 



SINGLE CHARACTER WORD 



2 CHARACTER WORD 



3 CHARACTER WORD 



4 CHARACTER WORD 




5 CHARACTER WORD 



n CHARACTER WORD 



80 



EP 0 732 646 A2 



FIG.62 



5 CHARACTER 



BRANCH ***** 



BRANCH 4 12 8 1 



BRANCH ***** 



81 



EP 0 732 646 A2 



3fc 



DC 

™i 

zo 

B 

CQ< 
2§ 

UJUi 

zz 



CD 
O 
LU 



co 
o 

Ui 



QQ<t 

O59o 

°ZQZ 
CC<Z< 
1UO<OC 

ho" 0 

<<QQ 
XUiZZ 

u-iuiuj 

C </)(/) CD 

tooo 

WW UJUI 



O.Q. 
ZZ 



CO 
CO 



Ql 
CO 

z 



i< 
si 

pi 



LU 
-J 
GQ 
< 




O 
O 



CM 
CO 



UI 

CD 
< 



CO 



CO 

o 

CO 



LU 

CD 
< 



o 
o 



X 

o 

z 00 

< 2 

CO <f 
CO 



82 



EP 0 732 646 A2 



FIG.64 



ENGLISH 


LED 


AUTUMN 


POND 


TAB 


JAPANESE 
(CHINESE 
CHARACTER) 


AKA 


AKI 


IKE 

(5ft) 


OKE 



FIG.65 



ENGLISH 


TOKYO 


OFFER 




: JAPANESE 








JAPANESE 
READING 


TOKIYOU 


TEIKIYOU 





83 



EP 0 732 646 A2 



FIG.66 



GA 


if 


j KA 


*\ 


ZA 




Gl 


% 


Kl 




Jl 




GU 


c 


KU 


< 


ZU 


f 


GE 


If 


\ KE 




ZE 


if 


GO 


< 


\j<o 




ZO 





SI ? 

su < 

SE It 
SO 



7 



DA tz f TA fc\ 



Dl 

DZU O 

DE T 

DO £' 



Tl * 

TU O 

TE T 

TO tj 



FIG.67 



BA If 

Bi If 
BU 

BE ^ 



f 



HA 



HI t> 
HU <V 
HE / \ 



bo \s \^ho (5 y 



pa (f . /Tha l*\ 



PI t> 

pu ^ 

PE ^ 



HI t> 
HU ^ 
HE 'S 



po \ho « y 



i 



84 



EP 0 732 646 A2 



FIG.68 



INPUT CHARACTER 

I rST1 



t O % «fc 9 



* sea 



7T/- 



ST5 




703 



ST3 



©©©©CD 

$ 7 ~h 7 
=5- < [J a. -f 

^ x y I 

il * ^ * 

ST4 



5t 



82 



85 



EP 0 732 646 A2 



tu 
-I 

CQ 
< 



X 
Ui 

z 
o 



CO 

CD 

LL 



a. 
o 
z 



a. 

Z 



u 

gUJ 



o 
z 



X 

a 

< 

CC 

cn 
i— 

X 
Ui 



CM 



5 co 
in cm 

cc 
o 
< 



X 

o 

< 
cc 
ca 
h- 

X 
UJ 

z 
o 

* 



X 

t 

LUCM 

cc** 

O 

< 



a 

Z 



UI £ 
CC CO 

a 
a 
< 



a 

CO 



IS 



CO 

o 

UJ 



0) 

o 

UJ 



o 

o 




UJ 
O) 
OQ 
00 



UJ 
O 
O 
O 

CC 
UJ 

I- 
o 
< 
cc 
< 

X 

o 
a 

o 



0 

CO 
CO 



Z 
< 

CQ 
O 
Q 



in 
o 
cn 



o 
< 
00 
a> 



CM 



CO 
CM 



CO 
CM 



X 

o 
z 
< 

cc 

CQ 



X 

o 

< 

cc 
tn 



< 

cc 

CQ 



86 



EP 0 732 646 A2 



FIG.70 




— 102 DISPLAY 

SECTION 

IMMEDIATELY AFTER NUMERAL 
(4) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(8) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER CONVERSION KEY 
KEY INPUT 



87 



EP 0 732 646 A2 



FIG.71 




102 DISPLAY 
SECTION 

IMMEDIATELY AFTER NUMERAL 
(4) KEY INPUT 




IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(8) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



£ O £ «t r> 



IMMEDIATELY AFTER CONVERSION KEY 
KEY INPUT 



88 



EP 0 732 646 A2 



FIG.72 



102 DISPLAY 
SECTION 



IMMEDIATELY AFTER NUMERAL 
(4) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(8) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER CONVERSION KEY 
KEY INPUT 



89 



tz 



EP 0 732 646 A2 



FIG.73 




102 DISPLAY 
SECTION 

IMMEDIATELY AFTER NUMERAL 
(4) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(8) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER CONVERSION KEY 
KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(4) KEY INPUT 



CONVERSION/NEXT CANDIDATE 
KEY INPUT 




90 



EP 0 732 646 A2 



FIG.74 




£ r> % «fc o t 



-102 DISPLAY 
SECTION 

IMMEDIATELY AFTER NUMERAL 
(4) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 




IMMEDIATELY AFTER NUMERAL 
(2) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(8) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(1) KEY INPUT 



IMMEDIATELY AFTER NUMERAL 
(4) KEY INPUT 



IMMEDIATELY AFTER CONVERSION KEY 
KEY INPUT 



91 




92 



EP 0 732 646 A2 



FIG.76 



6 NfIc^^:. 



r 102 DISPLAY 
V SECTION 




(««;)(**) (sfcteffi) 



53 52 



FIG.77 



t o % <=fc o_r c 



r 



102 



6 1 ^ 6 2 (- 63 



DEL 



93 



EP 0 732 646 A2 



00 

g 

u_ 




WORD 
DICTIONARY 




NOli 
1VA3I 
AdVN( 




DICTIC 
RETR 
SEC 



to 






OvJ 


INPUT 
CONTROL 
SECTION 


KEYBOARD 


a 





94 



EP 0 732 646 A2 



FIG.79 



DESTINATION 
IDENTIFICATION 


RANGE 
INFORMATION 


AAA 


KANA 


BBB 


CHINESE 
CHARACTER 


CCC 


KANA 











FIG.80 




yes r S 62 

IDENTIFICATION 
INFORMATION LOADING 



£S63 

RANGE ACQUISITION 
BY TABLE SEARCH 



£S64 

RANGE SET 
IN REGISTER 



QlQ RETRIEVAL ROUTINE 



95 



EP 0 732 646 A2 



FIG.81 



c 



RETRIEVAL ROUTINE 



CLEAR STRING INPUT BUFFER —-S21 



WAIT STRING INPUT 



S22 




CODE POINTER RESET, 
SET DATA SELECTOR, 
RETRIEVAL 



S24.S25 




DIFFERENT 







r r S27 


I 0- 


NEXT CODE POINTER 



SELECT 
CANDIDATE OF 
CODE 
(ATTACHED 
NOTIFICATION) 



YES 




OUTPUT NO CANDIDATE 
AS RETRIEVAL RESULT 
INFORMATION 



S30 



OUTPUT CODE TO RETRIEVAL 
RESULT CHARACTER 
OUTPUT BUFFER 



NO 




TO ANOMALY PROCESSING 



CONVERSION PROCESSING A 
CONRLMATION J 



96 



EP 0 732 646 A2 



FIG.82 



CODE 


KANA 


CANDIDATE 


PROPERTY 


1 £.0 1 


C v e cfc v 




Dl Af*P MAMC 








Dl Af*P MAMP 


&o 1 *f 






PI APP MAMC 


1 l«3& 






Dl ATP KJAMP 


OUDU 


Vj rL o> /b 




UPKIPD Al 


1511 






PERSON'S NAME 


4136 






ASSOCIATION NAME 


65 






PLACE NAME 


3 


t 




PLACE NAME 


2068141 






GENERAL 


400 




mis 


GENERAL 


2431 






GENERAL 


79 




o 


SYMBOL 


6 






ASSOCIATION NAME 


2 


if 


IS 


ASSOCIATION NAME 




<> 


s 


( > 



EP 0 732 646 A2 



FIG.83 



o o o o o 




2 1 


1 3 1 




5 






1 • 1 


1 • 1 


1 o | 


1 * 1 



o o o 



J 



-201 HANDSET 



202 DISPLAY 
SECTION 



■203 TEN KEY 



98 



EP 0 732 646 A2 



FIG.84 



MATRIX CHARACTER DISPOSITION TABLE 



\ROW 
COLUMN^^ 


1 


2 


3 


4 


5 


6 


7 


8 


9 


0 


1 


th 




O 


X. 




A 


B 


C 


D 


E 


2 






< 


It 




F 


G 


H 


I 


J 


3 






T 


■tt 




K 


L 


M 


N 


O 


4 


tz 






T 




"P 


Q 


R 


S 


T 


5 


t£ 






fe 




U 


V 


W 


X 


Y 


6 


C* 








It 


Z 






1 




7 








«> 


*> 




/ 


+ 






8 




( 




) 


ct 


# 


¥ 


• 


% 


$ 


9 








n 




i 


? 




< 


> 


0 


*> 




^ 


o 


* I @ 






*C 





FIG.85 

DESIRED INPUT CHARACTER : clock 

NUMERAL TO BE INPUT : 1 837301 836 

99 



EP 0 732 646 A2 



FIG.86 



FIXED PHRASE CODE TABLE 



CODE 


MESSAGE CONTENT 


00 


CANCEL MESSAGE 


01 


CALL OFFICE 


02 


SELL IT. 


03 


CHEER US. 


04 


CARRY OUT. 


05 


REPORT CONDITION. 


06 


WAIT THERE. 


07 


CALL ME WHEN YOU ARE FREE. 


08 


CALL HOME. 


09 


BUY IT. 



FIG.87 





ABC 




1 1 I 


i * i 


I » | 


GHI 


JKL 


MNO 


I " I 


i s i 


i * i 


PRS 


TUV 


WXY 


I r I 


I 8 I 


I 9 I 




I * I 




I * I 



100 



V 

\ 



EP 0 732 646 A2 



input word 
number 



FIG.88 

: clock 

: 22255566622255D 



101 



